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The Turtox Service Leaflets are 
a series of sixty informational bul- 
letins for biology teachers. More 
than two million of these leaflets 
have been distributed. 


One complete set, or requested 
single leaflets, will be mailed gra- 
tis to any biology teacher of sec- 
ondary school or college level. 
The leaflets are supplied to other 
teachers and to students at $1.75 
per set or at 3 cents per leaflet; 
these charges are less than our 


printing and mailing costs. 
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Saunders Texts in the Biological Sciences 


These College Level Texts are Valuable as Teaching References 
or for Possible Classroom Use in Rigorous 
Secondary School Programs 


1. Villee’s Biology 


Now in its third edition, this popular el- 
ementary biology text is the choice of 
leading colleges and universities. It pre- 
sents a total picture of botany, the in- 
vertebrates and vertebrates—from cellu- 
lar function, through body systems to 
evolution and ecology. Each chapter is 
designed to interest the student. He is 


By A. Harvard University. 615 pages, 612” 


given all the information he should ae. 
quire in a college biology course, but is 
never overloaded with facts beyond his 
understanding. Of special note are the 
discussions on cell structure and function, 
integrating basie physics and chemistry 
with their biological applications. 


x 10”, with 323 illustrations. $6.75. Third Edition 


2. Villee, Walker & Smith's General Zoology 


resentative species. Anatomy and physi. | 


Designed for a one-year or one semester 
course at the freshman or sophomore 
level, this text blends discussions of 
broad biological principles with a thor- 
ough examination of certain representa- 
tive animals. Each invertebrate phylum 
is featured in a separate chapter includ- 


ine a detailed study of one or more rep- 
By Craupe A. Harvard University 


; WARREN 
SmituH, University of Michigan. 877 pages, 6” ‘ 


x 


” with 444 illustrations, $7. 


ology of the selected species is decribed 
as well as its habitat, way of life and role 
in the biological community. The verte- 
brates are introduced with a detailed con- 
sideration of the frog as a representative 
chordate. 


WALKER, JR., Oberlin College; and Freperick E, 


3. Fisher & Kitzmiller’s laboratory Exercises in 
General Zoology 


This unique manual gives students a firm 
basis for laboratory work in zoology. It 
is designed to closely follow the text de- 
scribed above, although it can be used 
with any text. Emphasis is placed on 
By Harvey I. Fisuer, Ph.D., Chairman, Dx 
Ki MILLER, PI D., Chairman, 


partment of Zoolo 
Department of Zoolory, 


principles and functions, not just on the 
dissection of animals. There are 34 ex- 
periments, with clear instructions pre- 
ceding each. 


University of Illinois ‘ae s, 814" & 


4. Guyton’s Function of the Human Body 


This complete survey of human physiol- 
ogy is designed for any complete course 
in physiology at an undergraduate level. 
It is presented in terms that do not re- 
quire an extensive background in biology, 
physics or Chemistry. The author traces 
step by step the logical organization of 
function in the body. Regulatory body 
By Ar 


Hur C. Guyton, M.D., Professor and Chairman 
Univer f 


sity of Mississippi School of Medicine. 


Gladly Sent to College Teachers for 


584 pages, 307 


mechanisms and their interrelationships 
are stressed. Practical answers are given 
to such questions as: What enables peo- 
ple to move? How is it possible for them 
to talk? How is energy derived from the 
food they eat for locomotion and other 
body activity? ete. 


of Physiology and Biophysics, 


50 


Department 


of the 
7 illustrations. $7 
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We Are Now Adult 


On the occasion of the twentieth anniver- 
sary luncheon of NABT in Washington last 
December, | remarked that the adolescence of 
NABT was ended, and the adult phase of 
the organization was beginning. In terms of 
chronology, program, membership, and fu- 
ture dreams this is now becoming quite evi- 
dent. Indeed, often adulthood comes sooner 
than some people and some organizations are 
ready to face it. I believe most sincerely that 
NABT is now an adult organization and ready 
to enjoy a brilliant future with its potential- 
ities, with a rapidly increasing membership, 
and yes, W ith its obligations. Let me outline 
some of the problems that now face an adult 
NABT. 


Membership: With the splendid work of the 
membership chairmen throughout the United 
States under the efficient and diligent work 
of the Third Vice-President, Robert Smith, 
the membership of NABT has grown tre- 
mendously in the last few years to a total in 
excess of 4500. Certainly, too, this increase 
is also one of the products of the hard work 
of the Secretary-Treasurer, Paul Webster. 
Indeed, from the evidence that we have, we 
believe that we have one of the highest per- 
centages as members of the total number of 
potential members of any national science 
teaching organization. This is the tangible re- 
sult of much time and hard work. 

Yet much remains to be done. In contacts 
with biology teachers in various NSF in- 
stitutes this summer it was evident that there 
were many who were not members of NABT 
and many who had not heard of the organiza- 
tion. It is also true that there are many new 
biology teachers each year as well as a con- 
siderable group of teachers who are teaching 
biology but not as their main assignment. In 
other words, there are many potential mem- 
bers of NABT. 

As we are told at each Board of Directors 
meeting, the goal of an increased membership 
is possible with more work, more money, and 
more assistants. The problem is clear, and 
the solution is clear. 


AIBS: In the past two years the American 
Institute of Biological Sciences of w 
NABT is a member organization has had ; 
great and vigorous interest in the business of 


education in the biological sciences. As the 
only national organization which joins to- 
gether the research biologist, the college bi- 
ology teacher, and the secondary school biol- 
ogy teacher, and one which has a Wash- 
ington office and staff, it was natural that 
foundations and agencies interested in the 
improvement of biology teaching would turn 
to AIBS for assistance. NABT leadership has 
been called in on these projects. 

One of these major projects is the Film 
Series and another, the Biological Sciences 
Curriculum Study. When the rosters of the 
Steering Committees and sub-committees of 
both of these are examined many NABT 
names will be evident. The four-man Execu- 
tive Committee of the BSCS includes the 
President of NABT. Although it is hoped that 
more NABT names will be soil ts the 
leadership of these activities, especially when 
the project specifically involves secondary 
school biology, it is certain that NABT has 
been consulted closely when committee ros- 
ters were being prepared. There is every in- 
dication that many more such assi ments 
are to be made, and the membership: of NABT 
in AIBS will be a significant factor in locating 
the best personnel. 

Other projects concerning education spon- 
sored by AIBS are in operation or are being 
planned. One such example is the Secondary 
School L ecturership Program announced else- 
where in this issue. These are real contribu- 
tions to the improvement of biology educa- 
tion, and NABT will play a significant role 
in them. This is possible as long as NABT 
remains the secondary school arm of AIBS. 

The Governing Board of AIBS decided in 
1958 that dues for member organizations must 
be increased. Accordingly, the dues of $1.00 
per member in each member organization was 
continued, but the maximum of $1,000.00 
organization was to be abolished. While we 
opposed this because we are one of the larger 
organizations within AIBS, and our ‘assess- 
ment would be increased four-fold, we also 
disliked the penalty placed on large size and 
the premium placed on small organizations. 
Certainly, fractionating organizations any 
more is most undesirable. Also, the average 
personal income of NABT members is prob- 
ably lower than that of the other societies. 
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But the financial problems of AIBS were real, 
and its development in the future Is predicated 
on the solution of these problems. 


The AIBS Bulletin is mailed to all NABT 
members. This service is to be expanded to 
more issues per year. Other services and 


projects are to be initiated and expanded. We 
must use AIBS as a service organization to bi- 
ology teachers, and this phase of their opera- 
tion is to be improved and expanded. In fact, 
we must consider the AIBS office as our 
Washington office. Prof. Dorothy Matala, our 
AIBS representative, has been doing a splendid 
job and has earned the praise of the AIBS Staff 
and other Governing Board members. 

Secondary school biology teachers cannot 
afford to ignore the many national movements 
which affect secondary school — biology 
instruction. We must retain our voice in them 
if they are to be meaningful and useful to 
the secondary schools. The price of our con- 
tinued membership in AIBS has been raised. 
The problem is clear, and the solution ts clear. 

Administrative Reorganization: One of our 
large problems is the necessity of involving 
more of our members in the work of NABT. 
Passive journal readers must become active 
NABT members. One of the difficult jobs of 
vour officers is to name the outstanding bi- 
ology teachers throughout the country, their 
background, their interests, and their abilities. 
Few “secondary school biology teachers pub- 
lish papers in professional journals, and thus it 
becomes difficult to locate the “g teach- 
ers, whereas on the college level this problem 
is lessened because publications of outstanding 
xeople are easy to Appointments to 
AIBS, NSF, and many other project commit- 
tees and panels are being made on your officer 
recommendations, and we need a more real- 
istic and up-to-date list. 

NABT needs reorganization to include 
more members in the administrative family. 
While this seems simple, there are many prob- 
lems. Accordingly, we should like to propose 
Regional Directors, elected, and who know 
intimately the real educational leaders in 
their region. These Directors will have many 
responsibilities, but one will be to initiate 
some local meetings and activities. Again, this 
will require a budget for their expenses and a 


good” 


assess. 


meeting of the Directors. The problem is 
clear. and the solution is clear. 
Journal Expansion: The work of the late 


ANIERICAN BioLocy 


} 
October, 1959 


‘TEACHER 


Professor Armacost has done much to make 
ABT a valuable journal for biology teachers, 
Yet problems have risen. It is no surprise that 
printing have increased. Yet beyond 
this, we definitely wish to expand the ABT 
and to develop special issues and articles. We | 
have many plans to accomplish this. Our back 
log of good articles is big. We wish to pin- 
point some specific problems i in biology teach- 
ing and have the best people ay ailable Write 
about them. This takes time and more real | 
work on the editorial staff. Yet, 1 budget is 
still the other large factor. The pls is 
clear, and the solution is clear. 


costs 


Future Projects: Six significant and extensive 
project proposals for NABT are now being 
prepared. While this is not the time, nor 5s 
there the room here to describe these in de- 
tail, | can assure you that they are exciting, 
extensive, and significant. I am very hopeful 
that they will become realities. 

Some very devoted and knowledgeable 
NABT members are now formulating these at 
some personal sacrifice. It is no secret that 
most large universities employ full-time per- 
sonnel to develop this type of thing. It is a 
very time-consuming and IsiVe process, 
involving people who have special ability 
in this line. We must push this development 
hard, and time, finances, and interested per- 
sonnel have been lacking. We now cannot | 
afford to ignore our obligation in. this develop- 
ment. 

The problem is clear, 
clear. 

Adnunistrative Budget: 
us that we are an “in-between” 
We are too large to depend on “labors of 
love.” We are too small to afford the paid 
staff devoted full-time to all the responsibil- 
ities we have. 

I cannot tell you in sufficient detail the vast 
amount of work and time—much done at per 
sonal financial sacrifice—that many of vour of- 
ficers have devoted to NABT. The office of 
President has many demands, and the duties of 
the Vice-Presidents, while not as extensive, are 
nevertheless enough that only real servants of 
NABT are ready to discharge them in. the 
manner to which we have been accustomed 
Probably the two hardest: working officer 
are the Secretarv-Treasurer, Mr. Paul Web-| 
ster, and the Managing 
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r depending on such people. Mr. Webster, for 
nae instance, Who has served in this post longer 
~— than other previous Secretary-Treasurer, finds 
that it necessary to resign. 
dem A paid executive secretary will probably 
= require a budget of at least $15,000.00, accord- 
z ing to best advice we can get. Part-time serv- 
, ice in this spot is our alternative. Yet persons 
Lire willing to serve under these conditions with a 
“know-how” in NABT and the very busy bi- 
sal | ology education field are rare—and perhaps 
extinct. 
am ‘ What we must have is the continued de- 
voted services of the administrative officers of 
; NABT, but in addition, we must have sub- 
— stantial honoraria and expense money for the 
eins | work, and perhaps a part- -time paid person as 
Secretary- I reasurer. ‘This is another problem 
1 de. which is clear, and the solution is clear. 
vet Liaison Committee: The Board of Directors 
mandated the President at its meeting last De- 
cats cember to appoint a Liaison Committee to 
se at Project NABL into the future, and to come 
that UP with positive recommendations. This C som- 
per- mittee held an intensive two-day session in 
ia Chicago this July. While several persons in- 
sited vited to serve on the Committee did not find 
itee | it possible to attend, the following people did 
ea attend and constitute now the Liaison Com- 
per- mittee: Muriel Beuschlein, Managing Editor, 
nnor John Breukelman, Past President; Phillip 
clop-| Fordyce ; Paul Klinge, President; Dorothy 
Matala, ATIBS representativ ce; Richard Weaver, 
-~ Past President; Howard Weaver, President- 
Flect; and Paul Webster, Secretary- Treasurer. 
[he decisions of this group were unanimous 
told and arrived at after long and hard discussion. 
ee Again, they are busy people who sacrificed 
for the good of NABT. 
Lien While their complete report will be pre- 
sented to the Board of Directors this Decem- 
ber, some of their recommendations are al- 
= ready in effect. others must be presented to 
Pe the Board for approval, and a few were au- 
_ «thorized because most of the members of the 
Executive Committee were represented on the 
Committee. 
va il I he tentative budget proposed made pro- 
the, for payment of increased AIBS dues, 
we increased honoraria and expense money for 
Fer officers, expanded journal, more membership 
Veb-| services, expanded budget for membership 
tell work, expense money for Regional Directors, 


ritel\ 


and some money to be saved for an executive- 


We Are Now Apbutt 215 


secretary fund. All this was predicated on an 
increase of membership dues to $6.00, some 
revenue from project grants, and a member- 
ship number that will not drop significantly, 
but in fact expand. 

The Liaison Committee grappled hard with 
the facts of our adult existence. It is confident 
that it has developed its recommendations 
and budget with a practical yet hopeful at- 
titude. 

Our Responsibility: Accordingly, our duty 
as members of an adult organization now 1s 
quite clear if these problems are faced realis- 
tically. We must be more than a paper organ- 
ization. We must face a brilliant future with 
many hopes, dreams—and concrete plans. 
While it is not the single answer to these prob- 
lems of NABT adulthood, there is a common 
denominator in the solutions proposed—that is, 
additional income. Dues of $6.00 will be the 
big step. 

With the continued loyalty of the present 
NABT membership, the continued devotion 
of its officers to their duties and obligations, 
and a steadily increasing membership, the 
twenty-fifth and the thirtieth Anniv ersary 
celebrations will look with pride on the de- 
cision of 1959 to put NABT on an adult basis 
so that a brilliant and useful future was as- 
sured rather than left in a cloud of doubt. 


Paut Kuince, President 


More on Cholesterol 


Cholesterol, often blamed for diseases of the 
heart and arteries, might help prevent the con- 
ditions that bring on heart attacks if it were 
present in abnormally large amounts, a Uni- 
versity of Nebraska researcher declared. In 
laboratory test tube studies, the amount of 
cholesterol that might be found in the blood 
after a heavy high- fat meal promoted clot for- 
mation, but higher concentrations retarded or 
prevented this dangerous condition, reported 
Dr. Herbert L. Davis, associate research pro- 
fessor in biochemistry and surgery in the uni- 
versity’s College of Medicine. Such high quan- 
tities of this fatty substance do not accumulate 
in normal blood, but persons suffering from 
diabetes have been known to have exception- 
ally high levels of blood cholesterol. Some 
diabetics may suffer hemorrhages because of 
the long blood clotting times induced by high 
blood cholesterol, he added. 
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A Study of College Introductory Biology Courses* 


JULIAN L. SOLINGER 
Simmons College, Boston, Mass. 


PART | 
l. The Plan of the Survey 
Over the last few vears it has become in- 


creasingly evident that there is a great interest 
in the reevaluation of the offerings in the intro- 
ductory courses in biology. In a recent text, 
F. Champion Ward (1) stated, “What is need- 
ed now is communication among those w ho 
are engaged in general education in the 
nation.” This statement applying to gener: al 
education might also be applied to the present 
status of biology teaching. It was thought that 
in the te: aching of biology the great need for 
exchange of information and ideas was uni- 
versally evident. As there had been no direct 
study of a large number of at the 
college level, it was felt that useful information 
might be obtained by such a survey. 

During 1951-1952 visits were made to fifty 
colleges, and information was obtained about 
131 courses offered as an introduction § to 
Biology. 

Table 2 indicates the length and ty pes of 
The term Integrated Biology is used 


courses 


courses. 
to describe the usual general introductory 
biology course. The term General Biology- 


General Fducation indicates any course in 


beginning biology w hich was described either 


by the instructor or the college catalog as 
fulfilling ; the purposes of General Education. 


The term General Biology -Loology and Bor- 
any is used to describe those courses composed 
of one semester of Zoology and one of Botany. 

In a directed interview with the instructor 
of each course, information was gathered as to 
objectives, course description, course content, 
procedures and methods, and the general 
laboratory equipment available. In addition, 


*Written while on a fellowship program sponsored 
by the Fund For The Advancement of Education. 
Part of the material was gathered under a grant from 
the National Science Foundation and the Survey of 
Physiologic al Sciences. A summary of this study was 
presented at the NABT sessions of the AAAS in 
Washington, 1958. Grateful acknowledgement is due 
to the instructors at the many institutions which were 
visited. This survey could not have been completed 
without their cooperation. 
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other information was also recorded. Lecture. 
laboratory, and recitation sections were visit- 
ed wherever possible. 


IH. Objectives of Biology Courses 

Ina publication by the Botanical Society of 
America (2), it is stated that, . there is a 
great diversity in objectives, procedure, con- 
tent and testing in elementary college botany 
courses—such diversity is not only inesc apable, 
but is desirable, since the character of institu- 
tions, students, and teachers varies so widely, 
Standardization—would tend to 
continuation of experimental change and im- 
provement.” In keeping with this, it is not the 
purpose of this work to imp se any standardi- 
zation, but to indicate practices in use. The 
findings might then stimulate re- 
Inspection or reevaluation of our Courses. 

In certain outstanding careful 
formulation of objectives, followed by a con- 
scientious attempt to fulfill them, appeared to 
be the key to their success. The consensus was 
that the main objectives of a course should be 
broad and should place emphasis upon. the 
development of the student’s ability to reason 
and to understand the discipline ‘of science. 
The development of ability to form sound 
judgments based upon the facts at hand was 
a characteristic statement of objectives for 
some excellent Following are. state- 
ments of objectives made by some of the 
instructors interviewed. 

Homer C. Sampson (3) poses such thought- 
provoking questions as: “Have we been in- 
fluenced too much by tradition in the organi- 
zation and order of age content material: 
What point of view, o r philosophy, of inter- 
preting biological phenomena—is in best accord 


serve fo 


courses a 


courses. 


inhibit the 


with the scientific method and the discoveries | 


of science?” He states that there “two 


essential groups of objectives: 


are 


first, the acquisition of information; and 
second, the intelligent use of information 
in effective thinking and interpretation, 
and in developing certain habits, skills, 
abilities, attitudes, and points of view.” 


He 


lists main objectives as those which 
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TABLE 1 

is Institutions Visited Location of Institution Number of Students 

Over ere 13 


attained, ought to carry over into the life 

relationships of the student beyond the class- 

room.” ‘These are: 

“1. Perspectives, such as recognition and 
appreciation of causality in the biologi- 
cal world; 

?, Artitudes, habits, skills, abilities, and 
standards; such as—arriving at inferences 
or conclusions warranted by a specific 
set of data, and 
3. Information.” 

At another institution the catalog states (+) 
“...the objectives are to convey understand- 
ing of some of the larger problems and 
achievements of biological science, and of 
their relationship to other fields of knowledge 
and experience, understanding of living organ- 
isms generally, of man as a biological entity, 
and of his place in nature.” 

Chester A. Lawson (5) indicated that in 

the course in basic biological science with 


which he is associated, their general objective 

is, “To motivate and guide the student in the 

development of an active interest in his posi- 

tion in the biological world.” In order to 

accomplish this, the student should acquire: 

“1. A knowledge and understanding of the 

individual organism 

2. A knowledge and understanding of co- 
operative and competitive interrelation- 
ships among plants and animals 

3. Skills and abilities in observation and 
organization of scientific facts—in the 
techniques of experimentation—applica- 
tion of the results of the experimentation 
to the solution of everyday problems. 

+. Attitudes and appreciations which lead 
to intellectual curiosity; clear thought 
processes relative to ‘biological facts: 
and understanding of present and _pos- 
sible future achievements of science; 
recognition of, and willingness to be 


TABLE 2 
Length and Type of Course 


Types Year 34 
General Biology-Integrated 15 
General Biology-General Education 12 3 
General Biology-Zoology and Botany 5 
Zoology 13 
Botany 7 
Physiology 3 


Natural History 
Genetics 
Bacteriology 
Ornithology 


Biochemistry 


Totals 54 3 


1, Sem. Trimest. 14 7 weeks Total 
9 25 
2| 1 
1| 2 2 
5 
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guided by, competent scientific author- 


itv; and perception of aesthetic values 


in nature.” 
The objectives indicate a great reliance on 
formal application of the scientific method. 
This was observed in both lecture and lab- 
oratory sessions. 

Loren C. Petry (6) believes the objectives 
may be phrased ‘bv stating that the study of 
biology should help the student answer the 
following three questions: 


“4, How is living matter organized and how 
does it operate: 

2. What forms does living matter take and 
how does it get that way? 

3. How are living organisms distributed 
over the earth and how do they main- 
tain themselves there?” 

H. Bentley Glass (7) gave the following 

objectives of his course: 

“1. The use of biological material in giving 
the student an appreciation of the nature 
of scientific investigation and scientific 
evidence. 

2. An understanding of the manifold im- 
portance of science in all aspects of 
modern life.” 

Thomas S. Hall (8) has listed the objectives 
of the basic biological science course as fol- 
lows: 

“I. Intellectual objectives: 

1. Acquisition by the student of con- 
siderable informational competence as 
regards biological principles, facts, and 
methods. 

2. Increased ability to evaluate (and 
give the student the habit of evaluat- 
ing) written and oral argumentative 
exposition in terms of its implicit as- 
sumptions and internal logical struc- 
ture. 

3. Increased habit of, and ability in, ex- 


amining the products of his own 
reasoning in terms of the two vartia- 


bles cited in 2. 


II. Aesthetic objective: 
Increased ability and desire of the 
student to obtain enjoyment from his 
experience with certain people, things, 
and ideas. 
IIT. Philosophical objective: 
An increased desire of the student to 
achieve a clarification of his value sys- 
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tem, and those of other persons, and 
an understanding of the relevance of 
certain biological facts and principles 
toward such achievement.” 

Many instructors indicated that one of their 
objectives was to show the non-scientist how 
the scientist looks at things. 

Hl. Types of Courses and Their 

Place in the College Curriculum 

A. Science requirements 

At forty-five of the fifty colleges at least 
one course in science was required, and in one 
instance the required science was biology, 
Where more than one science was required, 
twelve colleges required that biology be one 
of those taken. 

In an interesting experiment which is in 
progress at one institution (9) all students who 
elect biology have a common first: semester. 
The material presented during the first semes- 
ter is broad in scope and serves as an intro- 
duction to biology. 
the student may choose either a course in 
Botany, Zoology, or Human Biology. This 
last course is for the so-called “terminal” stu- 
dent. Credit is also given to the few students 
who elect only the first semester. 


For the second semester 


B. ‘Ty pes of courses offered 

Ihe courses offered, which serve as an intro- 
duction to biology, are indicated in Table 2. 
Phe conventional “surve' vy" course is no longer 
popular and was seen in very few institutions, 
In fact, the word * vas a description of 
a course was used at only one institution. 


The twenty-five general education type of 
courses in biology rwenty-two 
There was no uniformity in. these 
courses. They varied from the madified case- 
history type ot presentation, to a course in 
which practice in the use of the scientific 
method was the core. To these were added a 
number of other variations which included 
conventional elementary courses, relabeled. 


were seen at 
colleges. 


Nineteen courses in integr ated general biol- 
ogy (a broad treatment of biology without 
the strict division into ZOOLORN and botany ) 
were offered at sixteen institutions. These also 
varied in their philosophy and content from 
conventional Courses to Courses of exceptional 
depth and to others with more superficial 
treatment. The emphasis in these courses var- 
ied, as in the general education courses, from 
broad treatment of principles to complete con- 
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centration on detail. The consideration of man 
as the culmination of animal development was 
sometimes found as a core subject. Some rather 
refreshing Courses gave a greater emphasis to 
natural history and from this derived certain 
values that have disappeared from much of 
modern biology. 

Only five colleges offered a year biology 
course made up of one semester of botany and 
one semester in zoology. 

There were thirty-two zoology courses of- 
fered at twenty- -five colleges and twenty-nine 
botany courses ‘offered at tw enty- -four colleges. 
In many cases, a zoology course is taken by ‘the 
pre- -medical and other ] pre- professional students 
with similar objectives. In an attempt to meet 
the requirements of professional schools and 
to provide capable and well-trained students 
these courses may be extremely conservative, 
detailed, and difficult. When there was a 
large proportion of pre-medical students regis- 
tered in zoology courses, the course work was 
often very rigorous. 

It was surprising to find eight colleges offer- 
ing courses in phy siology as a first course in 
biology. The majority of the courses appeared 
to serve as time-saving expedients for students 
in special categories, such as those majoring 
in physical education. The treatment was often 
superfici: al, and it was evident that considerable 
time had to be spent teaching general biology 
within the framework of a phy siology course. 
\s so few colleges offered as an introduction 
to biology such courses as natural history, 
genetics, ornithology, bacter iology, bio- 
chemistry, they will not be considered in this 
report. 

There has been much controversy regard- 
ing over-specialization in beginning science 
courses. Specially designed courses in begin- 
ning biology are given for pre-medical stu- 
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dents, for physical education students, for 
liberal arts students, and for students with 
other special objectives. The pedagogical 
soundness of any type of over- -specialization 
in a beginning course may be questioned. 
However, the circumstances at an institution 
may be such that this is the wisest plan. One 
instructor said, “If we have a certain number 
of basic concepts and principles in Biological 
Science w hy shouldn’t we present them to 
all students as part of their general education?” 

Furthermore, in some instances, beginning 
courses are given which do not prepare the 
student for additional courses in the subject 
and therefore are terminal. Although most 
instructors feel that laboratory work is an 
important educational experience in the begin-. 
ning biology course, in a few cases, the ter- 
minal courses may have no laboratory sessions 
or may have a demonstration section instead 
of laboratory work. Table 3 indicates these 
facts and the distribution of terminal courses. 

A number of biologists have criticized the 
special terminal course in the beginning biol- 
ogy. The consensus was that if a course were 
adequate for one type of student it should 
also be adequate for other students. This may 
be an oversimplification of the problem as 
the well-motivated student may be ready to 
assume responsibilities imposed by a more 
rigorous course and may make excellent prog- 
ress with little supervision. On the other hand, 
the less motivated student who needs more 
help and encouragement may require a dif- 
ferent type of course. 
IV. Methods: 

A. Type of presentation 

Although the use of lectures has been criti- 


sized and has been discontinued in a few 
institutions, the lecture method is in use at 


TABLE 3 
Distribution of Terminal Courses 


No." of colleges 
offering course 


Type of Course 


16 General Biol. Integ. 

25 General Biol. Gen. Edu. 
25 Zoology 

24 Botany 


No. of colleges — 
in which course | 
is terminal 


No lab nor —_—=Noo lab but 
demonstration | demonstration 


2 1 1 
1 ] 
3 0 ] 
2 0 0 
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most of the colleges. The majority of instruc- 
tors felt that this was as effective as any teach- 
ing practice. Administrative approval of this 
type of instruction is quite obviously en- 
couraged by the economy of instructors’ effort 
and of instructional expense. 

A few instructors have utilized various de- 
vices to make their lectures more effective. 
Some instructors provide lecture outlines either 
before or after lectures. One instructor pro- 
vides students with an expanded and illustrated 
lecture outline in printed form, this is anno- 
tated by the students during the lecture. 
Another instructor furnishes outline copies of 
all projected pictures, while still another, after 
the lecture is over, posts copies of all draw- 
ings used in the lecture. It would seem that 
although the lecture method is effective, a 
moderate number of instructors feel that there 
are limitations for which they must compen- 
sate. When difficult material is being con- 
sidered, one instructor provides the students 
with detailed notes of his lectures. Thus he 
makes it possible for the students to follow 
the reasoning with less distraction. 

Some instructors believe that an outline of 
the course is useful to the student. Various 
reasons were given for this practice among 
which were: that the outline indicated the 
broad purpose of the course, that it indicated 
the assignments in a clear fashion and might 
promote good study habits, or that it kept 
the instructors from w andering too far afield. 
Students were given outlines of the material 
to be covered in 58 of 107 courses. 

In a moderate number of courses “guest” 
lecturers are routine. In some cases, extreme 
care is taken to brief the “guest” lecturer so 
that his topic will be integrated with the 
course material. In some cases an outline of 
the course will be provided the “guest” lec- 
turer, and the material to be covered will be 
described in detail. The instructors in charge 
of some courses make careful during 
such a lecture in order to have the material 
available for testing the students. 

There are certain advantages which may 
be gained by other types of presentation al- 
though most administrators appear reluctant 
to experiment. The inclusion of a so-called 
discussion, recitation, or tutorial session is 
infrequent. Of 130 courses, in only nine were 
discussion periods an integral part of the 
course. Many instructors expressed themselves 


no;res 
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strongly as favoring a “give and take” session 
with the students in the classroom. A small 
number of intsructors stated that they attempt- 
ed to stimulate student discussion in the labora- 
tory. However, it was agreed that in many 
instances student discussion did not occur 
regularly because of inadequate time or the 
lack of adequate instructors in the laboratory, 

In a few courses discussion or recitation 
was directed with distinction. It was demon- 
strated that this type of instruction was ex- 
tremely effective when led by a competently 
trained individual. In the ideal situation stu- 
dents showed an admirable abiliry to grasp 
difficult material and to reason in a most ade- 
quate manner. An excellent treatment of the 
methods of this technique is available (10) 
Cil}. 

The so-called discovery-discussion type of 
presentation is another method of instruction 
which merits consideration. Essentially, this 
involves a mutual investigation of problems 
and material with both instructor and student 
participating. ‘The instructor may ask questions 
which involve current material or that which 
has been presented and de\ eloped previously, 
The students are led to make inferences and 
draw Usually a very extensive 
workbook is provided for use during Class 
sessions. [he object is to help the students to 
develop concepts in the classroom. Most of 
the instructors using this tecnhique expect the 
the student to come to class with no “pre- 
knowledge.” ‘This type of presentation is 
usually planned for a five one-hour 
meetings weekly and is obviously an extremely 
arduous type of instruction. However, those 
who have used this method are, in many Cases, 
extremely enthusiastic as to its effectiveness. 
The highly trained personnel needed and the 
cost of organization in both time and money 
appear to preclude Its ak doption 1 in rnost institu- 
tions. A moderate number of instructors use 
this method in modified form. 


conclusions. 


series of 


There are a few institutions where students 
are required to read contributions 
to biological science. Subsequently, this mate- 
rial is discussed, and the students are led to 
analyze the material for its importance. In 
some courses, selection is confined to limited 
areas with an attempt to achieve greater 
knowledge in those areas. In other institutions 


“classical” 


the re: adings are chosen more wide V. 
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the so-called demonstration room in connec- 
tion with each laboratory session. Additional 
ertinent material is placed here and part of 
the laboratory session is spent in a tour of 
this room. An interesting and exceedingly 
useful variation of this device was seen at 
another university, where there is available 
not only enriching biological material, but 
also books, charts, and lantern slides. The 
material on exhibition also includes that which 
was used in the laboratory in recent weeks. 
The room is open for student use when the 
laboratory is not in session and thus becomes 
a real workshop. The instructors in the course 
make use of this room for informal conferences 
with the students. This is a most significant 
innovation in techniques. 


B. Administration of course 


The course in beginning biology is of great 
importance to a department of biology. The 
largest enrollment of students in the depart- 
ment. is generally found here, most of the 
students receive their i impression of the biology 
department here, and last but not least, it 1s 
here that students may or may not be attracted 
to further work in the department. However, 
in institutions with large numbers of pre- 
medical students or graduate students, the 
biology or zoology departments often show a 
distressing lack of concern about the begin- 
ning courses. 

Table 4 indicates the types of administration 
found in one-hundred ten courses in integrated 
biology, general education biology, zoology, 
and botany courses. 

It can be seen that the usual type of admin- 
istration (72 of the 110) is that of a designated 
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person given full responsibility for administer- 
ing the course. In some cases, the course may 
have been organized originally with the help 
and advice of the department, but in most 
cases the course is developed by the adminis- 
trator with or without the help of his col- 
leagues in the course. 

The heads of the departments administered 
twenty-six courses. In smaller institutions 
this was not unsuccessful. Two very success- 
ful courses, if considered from the point of 
view of production of biologists and success- 
ful applicants to medical school, were so ad- 
ministered. However, in these instances the 
course was the primary interest of the head of 
the department. As a rule, when a department 
head has charge of a beginning course, there 
is little critical appraisal of the work, there 
is delegation of authority and loss of contact 
with the students particularly in the labora- 
tory 

Participation of the whole department, or 
a committee of the department, was seen in 
nine courses. This generally resulted in a well 
thought out plan by the original group of 
instructors and an integrated series of lectures. 
However, with a series of lecturers the con- 
tinuity may be interrupted and the responsi- 
bility ‘for the details of the course, the dev elop- 
ment of new procedures, and the supervision 
of the students may be much less effective as 
no one is at all times directly responsible for 
co-ordination, The effectiveness of the original 
plan was sometimes lost when new instructors 
replaced members of the original staff. 


Administration of the course as autonomous 
sections was seen in only three institutions. 


TABLE 4 


Administration of Courses in Biology, Zoology, and Botany 


Administration by 


Type of Course Department Designated The Department Department _Independ. 
Head Head Department Committee Committee Sections 
Formal _iInformal 

Gen. Biol. Integrated 7 de 7 
General Education-Biol. 4 1s + 1 
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Although this gives independence to each 
instructor, which is good, it often results in 
great variation in presentation, both as to depth 
and breadth. Student dissatisfaction occurs 
when comparison is made of the procedures 
in the various sections. Although this pro- 
cedure might be advantageous with two in- 
structors, the disadvantages multiply as the 
number of instructors involved is increased. 

At one institution (12) four people are con- 
cerned with the beginning course. They con- 
fer as to the details, objectives, and general 
plan of the course. Each instructor carries his 
divisions for two semesters, beginning at either 
the fall or spring semester. Then he does not 
teach the course for two semesters. Thus two 
instructors are always free from the course 
while two are teaching. It was thought by 
those concerned that this plan alleviated the 
pressure which accompanies any beginning 
course with large enrollment. It also was 
thought that it gave a freshness to the presen- 
tation and improved the course. 

C. Organization of the course 

Most of the courses had a conventional 
lecture and laboratory organization. In one 
course laboratory was required for only one 
semester, and in the other semester considera- 
tion was given to topics that do not lend them- 
selves to laboratory presentation. Garrett Har- 
din (13) stated that, “the danger in having 
laboratory work is that one may decide the 
course content on the basis of its suitability 
to laboratory work.” He believes that the 
plan just indicated gives greater freedom in 
choice of material. 

In seven courses where there were no labo- 
ratory meetings, demonstration-discussion ses- 
ions were held. One college in which the 
conference system is used schedules no formal 
lecture sections. 

The ‘“discovery-discussion” 
found in four courses. 

The number of hours of class work re- 
quired per school year varied greatly. For 
the forty -eight_ yvear-courses in which lecture 
and laboratory classes were held, the maximum 
class-hours were 270 and the minimum class- 
hours 112. The ranges of distribution were as 
follows: from 101 to 130 hours, four courses; 
from 131 to 160 hours, fourteen courses; from 
161 to 190 hours, twelve courses; from 191 to 
220 hours, twelve courses; from 221 to 250 
hours, three courses; and from 251 to 280 


method was 
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hours, three courses. [The same wide variation 
in total class hours was found in courses which 
were scheduled for a semester, a trimester, 
three- -quarters, and two- quarters. The number 
of class meetings per week also varied widely, 
In ninety-seven courses (vear, sernester, and 
other lengths ) four had 1 class hour or less 
per week of lecture, forty-six had 2 class 
hours per week of lecture, forty-four had 3 
class hours of lecture, and three had 4 class 
hours of lecture. | ength of time required for 
laboratory work ilso. varied widely. 

Ina few colleges where there were large en- 
rollments in the “beginning course, the instruc- 
tors limited the size of lecture sections. How- 
ever, in general, the limiting factor was the size 
of the available lecture halls. The number of 
students in the discussion or laboratory. sec- 
tions varied from 10 to 42. students: most 
instructors thought that 20 students was 
optimum. 


D. Coordination between administrator and 
staff. 

The variation in the amount of time spent in 
planning the weekly procedure was surprising. 
In some cases the teaching of the laboratory 
and recitation sections was assigned, with little 
supervision, to an inexperienced graduate stu- 
dent. However, in the strongly organized, 
well planned, and coordinated Courses ~~ 
were regular meetings to plan the work, t 
point out pitfalls, to review weak points of i 
work, and to go over the mass of details 
that are associated with any laboratory course. 
In two institutions, during the v eekly con- 
ference, the graduate assistants actually per- 
formed the experiments and were questioned 
by the instructor in charge. 

The inadequacies of the te aching assistants’ 
preparation were discussed very fr: ankly by a 
great many instructors. The pressure of grad- 
uate work and other duties may prevent 
the assistant from giving adequate time to 
prepare for the current work in the laboratory. 
Also, the graduate student's false confidence 
as to the extent of his k now ledge often results 
in poor teaching. In addition, unless restraint 
1s imposed upon the te: aching assistant, extra- 
neous material with which he is familiar may 
be introduced. At one university in which a 


notable course in biology is taught, the appre- 
ciation of the need for adequate planning and 
conference 

a_ staff 


was impressively 


Here mature instructors found i 
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useful and profitable to spend considerable 
time each week in a discussion of the work 
to be done. This situation was not unique here 
but was found at many institutions. Requiring 
attendance of the staff at lecture was also 
common practice. Most of the administrators 
who had discussion or recitation sections in 
their courses felt that instructor attendance at 
lecture was absolutely necessary. 

In those beginning biology courses in which 
there was a perm: anent staff associated for some 
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length of time, much greater interest in the 
development of the course was evident. A 
more experienced staff can experiment and 
then evaluate results in view of past experience 
in the course. 

Teaching load 

For all the colleges except one, the average 
teaching load per semester was ascertained. 
One college was omitted in Table 5 as the con- 
ference system in use there precluded the 
determination of a comparable figure. In 


TABLE 5 
Teaching Load in Hours and Courses Per Semester in Seventy Departments in Forty-nine Institutions 


Maximum Load 
In Teaching Hours 


In Each Dept. 1 1.5 2 
3 l 
1 
2 2 
10 9 
12 5 } 7 
13 
14 
16 | 
17 
IS 
zi 


Total — No. of Dept’s Having 


Each Course Load 12 10 24 


Maximum Load in Courses in Each Department 


Number of Dept’s 
Having Each Hourly 


2.5 3 3.5 4 Teaching Load 
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eleven colleges the teaching loads were dif- 
ferent in the Botany and “Zoology Depart- 
ments. In computing the teaching load, only 
the actual hours of formal instruction in class, 
recitation, or laboratory were computed. The 
other assignments an instructor might assume, 
such as the responsibility for graduate stu- 
dents, administrative work, or research could 
not be ascertained with any accuracy for com- 
parison. Thus, Table 5 gives only the official 
teaching load of the instructor. 

\ great Variation in teaching loads is ap- 
parent in Table 5. The mid-point for the teach- 
ing load hours is 12, and the mid-point for 
course load, It is obvious that the 
greater te: ching load tends to stifle creative 
work, The most interesting experiments in 
modern education methods invariably were 
at those institutions where the instructor had 
greater time and freedom for the formulation 
of new ideas and educational experimentation. 

However, the was definitely not 
true; in that, less teaching load did not guaran- 
tee greater creative work in teaching, as the 
free time might be spent in a variety of activi- 
ties. Generally, it was found that the instruc- 
tors with the greatest teaching loads had less 
assistance in preparation for, and work in, the 
laboratory. Thus, the heavier loads were often 
disproportionately greater than indicated. 

The excessive teaching load in a number of 
institutions is a matter as both the 
individual and the quality of his teaching are 
affected adversely. When such a. situation 
exists, the effect upon the students is obvious. 

A rather serious situation occurs at institu- 
tions where the instructor’s teaching load is 
computed on the basis of units of credit given 
for the courses which he teaches. When the 
laboratory hours are computed as equal to 
either 1/3 or 1/2 as much credit as a lecture 
hour, the instructors have very heavy teaching 


Courses. 


reverse 


serious 


TABLE 6 
Numbers of Courses which Include Field Trips 


Number Including Including 
of Type of Course Field Museum 
Courses Trips Trips Only 
19 Integrated Biol. 6 2 
25 Gen. Ed. Biol. 1] 4 
32 Zoology 9 
5 Botany-Zoology 3 0 
29 Botany 22 i) 
110 51 7 


AMERICAN 


October, 


TEACHER 1959 
loads as compared to their colleagues non- 
scientific subjects. 

individual student 


Attention to the 


Unusually complete records of information 
regarding the students were seen at some in- 
stitutions. At one college the department keeps 
a cumulative record in which is recorded the 
rades, pe rsonal information about the student, 
and many details concerning the student's 
progress. I his procedure forces the instructor 


about the studer nts. 
large 1 detailed * ‘Rating 
Several times during the term, 


to learn more 

In another course 
Sheet” 
the individual instructors are required to sup- 
ply ratings for all their students. It 
thought that this technique promoted greater 


attention to the students by the instructors, 


1S used. 


Was 


Formal careful rating of the student for 
any thing than the 
not a common practice. It is possible that more 
adequate records might mitigate some of the 
inequities that when instructors are 
called upon by their students to prov ide infor- 
mation for application to graduate school. 


more grades carned was 


occur 


G. Visual Aids 
\lost institutions had as much visual aid 
material as the instructor wished. In only a 


few institutions was projection inconvenient 
or impossible because of lack of proper rooms 
or equipment, 

Iwo institutions in the 
assistance rendered the instructor in obtaining 
and servicing the use of material. 
\t these institutions a separate department had 
and showing 


were outstanding 


visual aid 


the responsibility for providing 
material requested. 

There was no unanimity of Opinion as to 
the value of slides and films. Some instructors 
felt that films were of trivial value for instruc- 
tion. Others felt that they had great value. 
Some instructors thought films should be used 
thought 

adding 


to introduce subject matter; others 
their chief value reviewing or 
to familiar material. 

\ very interesting variation fram the usual 
method of showing films was indicated by 
John S. Nicholas (14). Films on development 
are run once, and then run in the reverse 
direction. In many cases it serves as a logical 
approach to the study of development. 

At another institution, a page of questions 
is provided before showing each film, these 
questions are discussed before projection of 
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the film. It was apparent that this was a very 
effective device for learning. 


H. Field ‘Trips 

The use of field trips as a teaching practice 
was found in fifty-one courses. These trips 
sometimes include visits to museums. In seven 
other courses there were visits to museums. 
Table 6 indicates the frequency of the use of 
this exercise in the various kinds of courses. 
Field trips were taken to locations within a 
moderate distance, although in a few instances 
the trip was for overnight or for several days. 
(he urban or rural location of the college, the 
climate, and the size of the class had consider- 
able on determining whether this 
tvpe of exercise was employed. 

Waecoves field trips were customary, the 
instructors felt that they were a very v: aluable 
and necessary part of ‘the students’ training. 
Few institutions were able to provide trans- 
portation for the students. Generally the trips 
were made in hired buses or in instructors’ and 
students’ cars. A serious situation has devel- 
oped at some colleges where concern was felt 
about liability in case of accident. In some 
instances a special insurance policy to cover 
liability for each student was purchased, and 
in other cases the field trips have been 
abandoned. 


I. Assigned reading 

There was great variation in the require- 
ment for reading assigned in addition to the 
required texts. Such assignments varied from 


a few articles to a wide and selected range. 
Table 7 indicates the numbers of courses in 
which additional readings were required: 
TABLE 7 
Number Number of Courses 
of Type of Course Requiring Supple- 
Courses mentary Readings 
19 Integrated Biol. 10 
95 Gen. Ed. Biol. 14 
3 Zoology Ss 
5 Botany-Zoology 1 
29 Botanv 
110 10) 


V. Testing and grading 

Testing programs vary greatly. Most in- 
structors have very strong opinions as to the 
best methods of testing. Information on final 
examinations for 120 courses is available. In 
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only sixteen courses were the questions exclu- 
sively subjective, in forty-seven the questions 
were both objective and subjective, and in 
fifty-seven they were wholly objective. Of 
119 courses, in seventeen the hour examina- 
tions were wholly subjective, in fifty-three, 
objective and subjective, and in forty-nine, 
wholly objective. 

The objective questions varied from those 
which were excellently designed to others 
which showed inadequate understanding of 
this kind of testing. Reevaluation of objective 
questions after their use in examination was 
not a common practice. In a moderate number 
of colleges excellent facilities were available 
for correcting, for test evaluation, and ques- 
tion analysis. As a direct result of such aid the 
testing program and consequent reevaluation 
of the courses appeared to be much more 
effective. 

Wide differences in the amount of testing 
were found. In a few courses tests were given 
weekly, in others a minimum of one midterm 
and the final examination were all that were 
required of the students. In a few cases no 
final examinations were given. Here the evalu- 
ation of the student was based on shorter 
and less comprehensive tests. At two institu- 
tions a comprehensive examination covering 
the entire course was used as the sole basis 
for the student’s grade. However, in both 
institutions this policy is being changed in 
order to include the instructor’s grade in the 
computation of the final grade for the student. 

Some interesting testing practices were re- 
ported. At one institution, while a test is in 
progress the questions and answers are posted 
outside the examination room. Thus, immedi- 
ately after the test, when his interest is great, 
the student is able to judge his achiev ement. 
In another institution, during the early part of 
the course, practice tests are given before 
an examination. Another instructor gives two 
copies of the examination to each student, 
one copy to be retained by the student. 

At one institution an instructor .gives no 
credit for an examination which is poorly 
written until the paper is rewritten in correct 
English. In a few instances, either one or two 
of the lowest quiz grades may be excluded 
from the calculation of the average grade. 
This usually occurs in a course where no 
provision has been made for making up quizzes 
which have been missed. In the case of absence, 
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every quiz grade is counted in averaging the 
grade. 

The tendency in most biology courses in the 
past was to place strong emphasis on drawings 
or laboratory reports. Usually the grade as- 
signed to such work was one in which sub- 
jective judgment played a large role. It was 
interesting to find some instructors grading 
laboratory work either satisfactory or un- 
satisfactory. Here the student's understanding 
of the labor atory assignment was appr aised 
by a_ laboratory testing program. Regular 
labor: atory quizzes, either oral or written, were 
a feature of a number of well integrated 
courses. 

The conventional “practical” examination 
is used in the majority of the courses. ‘This 
type of examination with its large number of 
specimens is generally a test of memorized 
items. However, in a few cases considerable 
ingenuity and thought on the part of the 
instructors produced pri actical examinations 
in which the student had to think through ‘the 
problems presented. 

The final grade for the student is computed 
in many ways. Sometimes no credit is given 
for laboratory work unless all other work is 
satisfactory. In a few colleges the calculation 
of the final grade from the laboratory and 
lectures is W eighted on the basis of the credit 
hours for each portion of the course. Some 
institutions use a point system where each 
exercise is weighted in points. With this meth- 
od the penalties for an unsatisfactory exercise 
may be greater than with other methods of 


evaluation. Pedagogically, this appears to be 
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a dangerous practice, as poor performance on 
a single exercise might penalize a student so 
severely as to discour: age any further effort. 

Most instructors regard the final grade seri- 
ously and make special effort to avoid inequi- 
ties. Subjective judgment is often used in ad- 
justing the final grade. 

Ihe amount or kind of credit granted stu- 
dents for course work varies widely in dif- 
ferent institutions. This, of course, is no new 
observation. College officials have long been 
faced by the problem of evaluating records 
from other institutions. Adc ling to the confu- 
sion of varying credits is the variation in the 
class hour. The shortest class hour was forty- 
five minutes in one institution, and the longest 
Was sixty minutes. In addition, the laboratory 
hours may be longer than class hours as the 
time between periods may be incorporated 
into the total laboratory period. 

Still further confusion results when credits 
for laboratory hours differ from the credits 
eiven for class hours. In some colleges students 
receive only 1/3 to 1/2 as much credit for 
laboratory hours as lecture hours. It is difficult 
to understand the basis for such arbitrary 
estimation of the student’s effort. 

The simplest plan and perhaps the one most 
pedagogically is use at one 
Students usually elect four 
and the instructor in each 


acceptable 
women's college. 
courses pel if year, 
course expects the stuc lent to devote 1/4 of 
her available time to his course. One vear 
credit is granted for each course completed 
successfully. Somewhat similar systems are in 
use at a few other colleges. 


> ©. 3. 

If there was any doubt about the reader 
coverage of the ABT, the following item will 
probably settle it, at least for this year. 

The information contained in 
Weinberg’s article in the Mav, 1959, issue, “A 
Simple Method for the Demonstration of An- 
tagonism and Synergism of Biologically Ac- 
tive Chemicals” carried a reference that an 
“Antibiotic Diagnostic Kit” was available from 
Charles Pfizer Company, Brooklyn, New 
York. 

The Pfizer Company has sent an S.O.S. to 
indicate that the demand for these kits now 
from teachers and student groups has far ex- 
ceeded their supply. Dr. R. N. Shoemaker, 


Professor 


Fechnical Manager, Public Relations Depart- 
ment, writes, “The kits, designed to aid hos- 
pital pathologists in the diagnosis and _ treat- 
ment of infectious diseases, have enjoved the 
wide popularity that was foreseen for them 
and we are constantly asked to continue this 
service to the medical profession, Since our 
offer of these kits to high school teachers was 
made public we have found it extremely diffi- 
cult to maintain our inventory position: on 
these kits without curtailing our services to 
the medical We have decided, 
therefore, that it would be in the best interests 
of all concerned, limit the distribution of 
the kits to members of the medical and allied 


pre »fession. 
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Undergraduate Do-It-Yourself As a Part of the 
Learning Experience 


THOMAS F. DeCARO 
Biology Department, Villanova University, Pennsylvania 


While walking down the main corridor of 
the biology floor one day in the early part 
of the year, I was hailed’ by my department 
head who was proceeding in the opposite 
direction. In a short, sharp sentence I was 
asked, “How would you like to teach botany, 
second semester?” Being a zoologist and know- 
ing that any second semester botany course 
would be for students who had flunked pre- 
med botany and general biology for non- 
science majors | was hesitant to reply. But 
with little enthusiasm I agreed. 

Could I present to these students, and 
such a way that would hold their interest, a 
a strictly lecture course using the classical 
morphological presentation of botany? This 
was my problem. I concluded that, since they 
had had this approach in the previous semester 
it seemed ridiculous to take the same pathw ay. 
“Let the students do most of the work” was 
repeated to me many years ago by a very 
dear high school friend of mine. With these 
words in mind, I decided to take the do-it- 
vourself approach. 

For the lecture periods I decided to have 
the students discuss the answers to outline 
questions that I had placed on the blackboard 
during previous lecture For in- 
stance: What is a living cell? 2. What do 
cells ‘ae like microscopically? 3 . Why are 
living cells important to a living organism? 
etc. With such a series of questions, the stu- 
dent had to do his own research and then dis- 
cuss his findings during the lecture period. 
The student was not totally lost in his quest 
for and discussion material since | 
had provided a reading list for each person. 
The results were astounding. | had never ex- 
pecte ‘d such lively and interesting discussions 
from this particular group. 

The laboratory work was subdivided into 
four parts: f. microscopic work (mostly mor- 
phology ); 2. physiological experiments; 3. in- 
dividual projects; and 4. oral reports. Parts 
one and two included the classical botany 
experiments and studies. For part three | sug- 
gested a number of basic projects which are 
used to demonstrate basic botanical and/or 


answers 


biological principles, but, with approval, the 
student was free to choose a project of his 
own interest which had not been suggested. 
When projects were completed the student or 
students if working in pairs, explained, dur- 
ing part of the laboratory period, his or their 
object, methods, and results. This part of the 
course was the most productive. One student 
chose to do a spectrum analysis of chloro- 
phyll. From the physics department he bor- 
rowed large prisms and magnifying glasses 
and a conglomeration of other equipment 
which when put together resembled a Rube 
Goldberg invention. The whole thing, how- 
ever, worked beautifully. Everybody in the 
class was thoroughly impressed. 

The University student photographer was 
a member of this group and quite naturally 
was interested in taking photographs for his 
project. In time he had ‘completed a very fine 
set of photo-micrographs of the various plant 
tissues. 

Part four included oral reports taken mainly 
from the Scientific American. 1 chose articles 
most closely related to the course work. If 
we were discussing photosynthesis during the 
lecture period, an oral report on photosy n- 
thesis would then be given during some part 
of the subsequent laboratory period. The re- 
port would include the latest findings, and the 
whole field would be discussed in more detail 
than we had gone into in our previous lecture 
discussion. One student thoroughly shocked 
me by presenting an illustrated report. He 
had photographically copied diagrams, etc., 
from his Scientific American article and from 
other sources; these he projected through an 
opaque projector at the time of presentation. 
The semester finally ended with the students 
and me having gone through an inspiring and 
unique undergraduate teaching expérience. I 
am sure that others who have tried this ap- 
proach were similarly inspired. One observa- 
tion should be noted, however; if a teacher 
rigidly follows a syllabus from beginning to 
end, the method presented will not work. 
It is quite impossible to cover a lot of ground, 
since some lecture discussions of a particular 
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topic may drag on for several lecture periods. 
Ordinarily the same material may be covered 
in two formal lectures. Perhaps in the case 
of biology majors or pre-meds where a great 
deal of material has to be covered, the system 
would have to be modified. 


AIBS Visiting Lecturers Program 

for Secondary Schools 

The success of the AIBS Lecturers Program 
aimed at the college level has resulted in con- 
siderable discussion within the AIBS Commit- 
tee on Education and Professional Recruit- 
ment as to how the impact and effectiveness 
of this program might be further expanded. 

It can now be announced that a program de- 
signed specifically for secondary schools will 
be started in the fall of 1959 to continue for 
at least one academic vear. The National 
Science Foundation is providing funds for sup- 
port of the program. 

The operation of the program will be the 
same fundamental! vy as that of the college pro- 
gram. However, two changes have been made 
prompted by the different administrative 
structure of secondary schools. 

First, requests for speakers will be — 
only if made by the principal of a school « 
some other administrative officer. The re- 
questing party must request the AIBS for ap- 
proval of the speaker's itinerary and a state- 
ment of arrangements which have been made 
for his visit. In this way, the visiting speaker 

can be assured that he will have local admin- 
istrative support for his visit. 

Second, there will be no direct cost to the 
school involved. It is recognized that most 
school budgets do not provide funds for 
visiting lecturers and, as a consequence, would 
be hard pressed to invite distinguished indi- 
viduals to speak to their students. 

This program is another in a series of the 
services of the AIBS to improve biology 
teaching and to improve biological education 
in general. 

Further information about this program 
may be obtained by writing Visiting Lecturers 
Progr am, AIBS, 2000 P Street, N.W., Wash- 
ington 6, D. C. 

The following scientists are a partial listing 
of the participating speakers. It is anticipated 
that others will be added before the program 
is initiated. Titles of the lectures to be given 
may be obtained from the AIBS. 
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Arbogast, Director, Clinical Laboratories, 
Medical Center, Indiana University, 1100 West 
Michigan Street, Indianapolis 7, Indiana. 


Dr. William W. Ballard (Zoology), Department 


of Zoology, Dartmouth College, Hanover, New 
Hampshire. 
Dr. Roger K. Brown (High School Science Teach- 


er), University High School, Urbana, Illinois. 

Dr. David EF. Davis (Zoology), Schoo! of Hygiene 
and Public Health, 615 North Wolfe Street, Baltimore 
5, Maryland. 

Dr. Harvey I. Fisher 
Zoology, Southern Illinois 
Illinois. 

Dr. Dean Fraser 
Indiana 


(Zoology 
University, 


Department of 
Carbond: ile, 


(Virology), Departrnent of Bac- 


ter iology, Unive rsity, Bloomington, Indiana, 


Dr. John L. Fuller (Physiology), Roscoe B. Jack- 
son Memorial Laboratory, Bar Harbor, Maine. 
Dr. Louis P. Gebhardt, Chairman, College of 


Medicine, University of Urah, Salt Lake City, Utah, 
Dr. Helen M. Habermann (Plant Phy siology ), De- 
partment of Goucher College, 
Jalrimore 4, Maryland. 
Dr. D. Hanson 
of Zoology, Yale University, New 
cut. 

Dr. Samuel H. 
ment of Public 
apolis 7, Indiana. 

Dr. James G. Horsfall (Plant Pathology ), The 
Connecticut Agricultural Experiment Scation, P. O. 
Box 1106, New Haven, 

Dr. Theodore Jahn, 
University of California, Los 

Dr. Roy Jones (Zoology), 
of Zoology, Oklahoma State University, 
Oklahoma. 

Dr. Walter A. 
ment of Bacteriology, 
ton, Indiana. 

\ddison E. 
any, University of Texas, 

Dr. Kornelius Lems, 


Biological Sciences, 
(Microbiology ). Department 
Haven, Connecti- 


Depart- 


Hopper (Public Health), 
PI 
Indian- 


Health, Indiana University, 


Connecticut. 

Department of Zoology, 
Angeles 24, California. 
Head, Department 
Stillwater, 


(Bacteriology), Depart- 
Blooming- 


Konetzka 
Indiana University, 


Lee (Borany), Department of Bor- 
Austin, Texas. 
Department of Biological 
Sciences, Goucher College, Baltimore 4, Maryland. 
Dr. Ariel G. Loewy, Chairman, Department of 
Biology, Haverford College, Haverford, Penn. 
Dr. Robert W. Pennak, Department of Biology, 
University of Colorado, Boulder, Colorado, 


Dr. S. N. Postlethwait (Botany), Department of 
Borany, Purdue University, Lafayette, Indiana. 

Dr. H. W. Seely, Jr.. Department of Dairy In- 
dustry, New York State College of Agriculture, Cor- 
nell University, Ithaca, New York. 

Dr. Charles W. Schwartz (Zoology), Department 
of Conservation, 131 Forest Hill, Jefferson City, 


Missouri. 

Dr. Leland Shanor (Mycology), Head, Department 
of Biological Sciences, Florida State University, [al- 
lahassee, Florida. 

Dr. Walter P. Taylor 
Avenue, Cleveland 9, Ohio. 

Dr. Howard H. Vogel, Jr. 
gonne National Laboratory, 

Dr. Paul B. Weisz (Embryology), 
Biology, Brown University, Providence iz. 
Island. 


(Zoology), 3438 Marvin 


( Radio-Biologist ), Ar- 
Illinois. 


Box 299, Lemont, 
Professor of 
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The ANSS and Natural Resources for the Future* 


IRA N. GABRIELSON 
President, Wildlife Management Institute, Washington, D. C. 


During the past fifty years, under the im- 
pact of the Machine Age, America’s landscape 
has undergone vast changes from the semi- 
rural culture of the turn of the century to the 
highly urbanized complex of the present. 
Many a city dweller of today visualizes meat 
only as something that comes from the super- 
market, neatly packaged and w rapped 1 in ster- 
ile cellophane; milk as a white substance that 
appears miraculously on the doorstep in car- 
tons or bottles so long as the bills are paid; 
and water as something that flows endlessly 
from a mag: -plated tap at the will of the 
user. On a large segment of the public, the 
fact that meat, milk, and water are direct 
products of the soil has been lost in a great 
maze of high-pressure advertising and modern 
specialization. 

Even the farmers, for the greater part, are 
now specialists in wheat, corn, hogs, or beef, 
and the old-time general farmer, who raised 
pr: actically all of the family needs on his own 
few acres and traded the surplus for bolts of 
calico or legal services, has become a fading 
anachronism. As our society has grown more 
complicated, the distance between the plot of 
soil that raises the food product and the ulti- 
mate consumer has stretched from a few rods 
to many hundreds of miles. lowa corn may 
fatten Vermont turkeys that will be served 
on tables in San Francisco, and wheat raised 
in the Dakotas is converted into flour in Min- 
aepete for consumption as bread in Florida. 
From the standpoint of the nation’s economy 
these developments are generally good, but 
often they tend to blind the consumer to basic 
natural resources problems. The old-time 
farmer whose water supply came from a 
spring on a nearby hill knew the importance 
of keeping forest fires aw ay from that hill and 
grazing area sparingly if at all. It is somewhat 
more difficult for the apartment dweller in 
the city to see that the same principles apply 
to his own water supply when his own water 
tap is separated from the source by some fifty 


*Presented at the annual meeting of The American 
Nature Study Society, Washington, D. C., Decem- 
ber 27, 1958. 


to a hundred miles of cast-iron pipe. 

A major part of the job of the modern 
nature teacher is to bridge this vast gap of 
understanding. Rather than becoming simpler, 
the problem of supplying the needs of a nation 
of 175 million people is perhaps ten times as 
difficult as it was for a nation of 100 million. 
New processing methods consume huge quan- 
tities of water, and some new products require 
in their manufacture as much water as was 
consumed for all purposes at the beginning of 
the century. Plans now in the blueprint stage 
for future dev elopments promise still further 
heavy uses of water in the coming years with 
little promise of an increased supply. 

Aside from the fundamental needs of food 
and clothing, America is losing many of the 
spiritual and esthetic values of natural re- 
sources, and these values are assuming increas- 
ing as population pressures build 
up. A major part of the present suburban 
movement is a somewhat futile attempt by 
Americans to escape from the crowding of 
city life and to get closer to nature. The pres- 
ervation of the outdoor recreation these 
people want—whether it be birdwatching, 
boating, hunting or fishing—will depend upon 
how well we manage to preserve some of the 
natural areas which must provide the environ- 
ment for these sports in future years. 

Few greater or more important tasks can 
be performed by the members of the Ameri- 

can Nature Study Society than to impress 
upon their pupils the values of remaining 
natural areas and the importance of managing 
the land to produce maximum material and 
recreational values consistent with essential 
material needs. 

During the coming years it will become 
increasingly necessary for teachers of biology 
and nature study to drive home facts concern- 
ing the interrelationships of livng things—in- 
cluding man—with one another. We have spe- 
cialized in every field, even in natural resource 
management, to the extent that some foresters 
see woodland values only in terms of saw logs; 
some agriculturists regard any plot of land not 
producing corn or soy vbeans as w astelands; and 
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engineers consider any water area, 
whether marsh, stream or lake, as worthless 
until filled, channelized, leveed, or drained. 
The fact that these areas may be important 
recreational areas providing a_ brief escape 
from a world increasingly filled with man- 
made noise is lost on such people. They also 
may never fully understand that the draining 

r filling of a coast marsh area may affect the 
of local commercial fishery 
catches; that the draining of potholes in the 
Dakotas may deprive hunters on the marshes of 
Louisiana of a day of sport, that the exploitive 
cutting of a forest area may destroy the recre- 
ational values of streams far below the lum- 
bering operation; or that forest fires and over- 
grazing may iiss or seriously impair the 
water ‘supplies of large cities. 


many 


A second contribution that teachers of 
nature study and biology can make in future 
years 1s an improv ement of the accuracy of 
information passed on to others. Many of the 
myths. half-truths, and fallacies that filled the 
early literature of natural history have been 
buried. but. unfortunately, some of these heri- 
tages from a less enlightened past persist to 
the present in the writings of some popular 
writers. in the lectures of untrained teachers, 
and in a substantial portion of the public mind. 
Some of these fallacies may be attributed to 
limited personal observation but stem from 
lack of scientific training and from prejudices 
traceable to superstition, folk-lore, and myth. 


A common failing of many nature writers 
is the use of the ar ithropomorphic concept of 
“good” and “evil” when applied to members 
of a natural community. This idea originated 
many centuries ago with fabulists like Aesop 
and LaFontaine, but it has been perpetuated 
by modern writings, even of people claiming 
to be serious nature teachers. I have no desire 
to see children deprived of the pleasures of 
the classic fables and fairy stories, but it would 
be good to see a more objective approach on 
the part of responsible authors and lecturers 
on nature study. 

The anthropomorphic concept is familiar 
to all of you. One of its common themes is 
that the grazers and browsers, such as deer, 
rabbits, and sheep, are virtuous “friends of 
man” while the carnivores are the perpetual 
villains of the natural drama, thirsting for the 
blood of the innocent, and conflicting with 
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the interests of the farmer and of humanity 
at large. Anyone who is familiar with wild- 
life management problems today, however, 
should be aware of the fact that’ overpopula- 
creating 
greater economic problems than the depreda- 
tions of all predatory mammals combined. Elk 
and deer, the two worst offenders, have in- 
creased in number so rapidly in many places 
that they are thre: atening watershed values, de- 
stroying valuable forest reproduction, and 
presenting a threat to local agricultural efforts, 
[hese problems in turn are traceable, at least 
in part, to the extermination of wolves, pumas, 
and other predators under campaigns often 
initiated and supported by sportsmen and 
nature lovers to protect the herbivores. 


Predation, in the absence of other effective 
population controls, is essential to the well- 
being of the prey species. Ir tends to keep 
herds of browsing and grazing mammals in 
balance with their food ‘supplies, minimizing 
overcrowding that causes mass starvation, 
malnutrition, and dis- 
ease. Even heavy seasonal hunting has not 
been able to prevent general overpopulations 


lowered 


of deer and elk over the r anges of these species 
1 America. 


\ second common misconception among 
otherwise well-informed nature students 1s 
that a native predatory species can exterminate 
more desirable local wildlife populations or 
that seed-eating birds exert Important con- 
trols over undesirable plants. When one con- 
siders the abundance and fecundity of plants, 
with a single seed pod or flower head produc- 
ing from fifty to ten thousand seeds, it can be 
seen that even large concentrations of birds 
could do little more than exert the most local 
control over the spread of any one plant 
species. Predator-prey relationships are similar 
in their basic mechanics. The unbalance of 
reproductive potential between prey and 
predator also applies here. Then, too, few 
predators single out one species of prey to 
attack to the exclusion of all) others, since 
most of them are hunters of Opporrunity, tak- 
ing what is most readily available, and trans- 
ferring their attention ‘to more abundant or 
more easily ¢: aptured forms when the first 1s 
reduced below levels of abundance. 


By dispelling these and similar fallacies from 
the literature of nature study the members 
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of the ANSS can make an important contribu- 
tion to a clearer public understanding of the 
relationships between living organisms. But 
from the broader standpoint of the future of 
man, the greatest contribution that this So- 
ciety can make would be to instill in others 
what Aldo Leopold called “the ecological con- 
science,” an awareness of the interrelationship 
between various natural resources as well as 
between plant communities and animal popu- 
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lations, between human welfare and the con- 
dition of the soil and water, between land 
management and water supply, and between 
wildlife populations and forest resources. Pos- 
sibly if we had had a few more nature teachers 
with an ecological conscience fifty years ago, 
many of our present problems would have 
solved themselves without the sometimes bit- 
ter controversies that have marked the con- 
servation movement in recent years. 


Natural History of Some Bird’s Nests 


JAMES M. SANDERS 
Chicago Teachers College, Chicago, Ill. 


During the last few years at every oppor- 
tunity we have been collecting authenticated 
birds nests—that is, nests upon which the 
occupants have been observed and adequately 
identified. 

Many of these subsequently vacated nests 
have been collected, sprayed with plastic or 
shellac to hold them firm, and then set into 
soft plaster of paris which hardens into a 
block holding the nest. This block acts as 
a base and protective support. The nests are 
then exhibited loaned to college students 
doing pre-practice or practice teaching and are 
used in elementary classrooms. Such a rotating 
collection is serviceable and very functional. 

A few nests which were atypical in some 
respects deserve mention. We have a male 
wren’s “nest” or accumulation of materials 
which was abandoned by the bird and then 
used temporarily by flying squirrels which 
burrowed into one end and started to line it 
for living quarters.' Another male wren’s 
preliminary effort was preempted by house 
or English sparrows, rearranged into a nest 
and used to hatch out and bring up young. 
This nest was in a corner on the plate or 
timber supporting the rafters of the porch of 
the lodge at C amp Sagawau.” A stimultaneous 
nesting occured in the ex actly opposite loca- 


‘The nest was built in a cardboard carton tacked to 
the side of his cottage in the Cook County Forest 
Preserves by Dr. David Thompson. 

‘Camp Sagaw au is a permanent camp reserved by 
the Cook County Forest Preserve District for educa- 
tional purposes: and was occupied by Chicago 
Teachers College as a summer Nature Camp offering 
graduate work in biology. 


tion at the other end of the porch. This nest- 
ing was established by a pair of house wrens, 
and eggs were laid. Then the other end of the 
long pile of nesting materials was arranged 
into a nest by English sparrows. This invasion 
was vigorously opposed by the wrens with 
commotion, scolding, and aggressive activity 
toward the sparrows. The sparrows also pro- 
duced eggs. The wren brood hatched, ma- 
tured, and were away before the sparrows. 
The sparrow brood was removed when the 
young were well feathered and the nests 
spray ‘ed and collected as a single mass or unit. 

A phoebe’s nest, carefully tufted on the 
outside with moss which became a continuous, 
green, living, outer cover was discovered on 
a window frame of one of the sleeping or 
dormitory cottages. This nest was built atop 
another which still contained eggs. The nest 
was shellacked and a careful vertical section 
made with a section razor to confirm the num- 
ber of layers or successive nests. The eggs in 
the lower nest were not positively identified 
as belonging to a phoebe. The lower nest was 
quite evidently a phoebe’s nest. 


Conservation 

The Bulletin for Medical Research, Janu- 
arv-February, 1959 issue, is devoted exclu- 
sively to “Biological Research in Conserva- 
tion.” It is an excellent survey of some of the 
outstanding areas in conserv ation. Copies may 
be obtained from the National Society for 
Medical Research, 920 South Michigan Boule- 
vard, Chicago 5, Illinois. 
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Conservation Experiences for Teachers 


a 


HOWARD H. MICHAUD 
Professor of Conservation, Purdue University 


Much has been said about providing real 
conservation experiences for teachers so that 
they may be better prepared to teach con- 


servation. Numerous workshops and summer 


courses in conservation are available over the 
nation for teachers. Some of these are given 
on college campuses. While campus courses 
are a necessary expedient for both pre-service 
and in-service teachers the best opportunities 
are provided at a camp w here an outdoor 
atmosphere prey ails. 

\ prospective teacher in a three semester- 
hour campus course recently asked, “Do you 
think we can really learn enough in one se- 
mester to teach conservation adequately?’ >” It 
was encouraging To the instructor that one 
student, at least, recognized the extensive area 
of knowledge that conservation encompasses. 

Another teacher majoring in 
conservation for a master’s degree recently 
amazed one member of the examining ; 
mittee by the wide range of information the 
candidate was expected to know. Not only 
did his major area cover water, forest, 
and wildlife conservation, but minors in ecol- 
ogy and agricultural economics. 

“[t certainly is not intended to advocate that 
every teacher of conservation must be com- 
pletely informed in every special area of con- 
servation. It is believed however, that exposure 
alone is not enough. Many of us are commonly 
exposed to all sorts of information without 
any of it becoming usable know ledge. 

Teachers should have an opportunity to 
engage in a number of real conservation expe- 
out-of-doors, preferably in a camp 
in order to gain a genuine feeling 
for the meaning of conservation. Whether it 
be for a week, or considerably longer, there 
should be ample occasion for the teacher to 
make full use of his sensory contacts with as 
much of the environment as possible. 

The accompanying illustrations and account 
of conservation activities are examples of what 
the Indiana Conservation Education Camp for 
teachers, held each summer at Versailles State 
Park in southeastern Indiana, considers real 
conservation experiences. 

Two primary problems in soil conservation 
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The ecology instructor explains some of the many 
biotic comple xities of the deciduous forest floor. 


are to reduce erosion and to maintain fertility 
levels. Contour farming is employed to make 
water walk, instead of run, downhill in order 
to reduce erosion. Establishing a contour line 
ona hillside is a basic procedure for plowing 
on the contour, strip cropping, and buik ling 
terraces. A carpenter's level mounted on a 
five foot pole (2” x +”) hand sighting 
level are simple tools that are provided to 
enable teachers to stake out a hillside contour 
line. 

On another three 
corn plants were selected from a field where 
the record of fertilizer ipplication 
was known. Plant tissue tests were made to 
determine the presence of nitrate, potash, and 
This particular test showed ade- 


occasion, ditferent sized 


n’s 


phe sphate. 


quate amounts of nutrient material in’ each 
sample. Ihe ditference in size was found to 
be due to varying degrees of root fungus 


attacking the plants. Conclusions were based 
on scientific observations and actual experi- 
mental method. 

Several days in the field 
provides actual contact with the shales, sand- 
stones, limestones, and glacial deposits in the 
vicinity of the camp. The development of 
soils in relation to climate and parent material 
of the area is more clearly understood after 
the teacher has become familiar with the local 
mineral rock resources. The simple acid test 
for limestone, the gritty feel of sandstone, and 
the earthy smell of shale are helpful sensory 


with a geologist 
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Daily weather data is recorded and students make a 
twenty- -four hour forecast. 


contacts that contribute to a knowledge of 
soils. 

After teaching geology for several vears at 
camp, the instructor decided to require a sim- 
ple rock collection of twelve specimens, in- 
cluding examples of sedimentary, igneous, 
metamorphic, and fossil rocks. Both the stu- 
dents and instructor have come to realize that 
the collection has greatly increased the in- 
terest and understanding in geology. This 
knowledge spreads far beyond the simple 
process of naming rocks. It opens the pages 
ot geologic time. 

The underlying bedrock of the park is Or- 
limestone and offers a rare oppor- 
collect an abundance of brachio- 
gastropods, and an occasional 


dovi cian 
tunity to 
pods, bryvozoa, 


trilobite. From the heritage of Ordovician 
time, through the more recent ages of glacia- 


were many changes in climate, 
and biota that contributed to 
as we see them today. 

A weather station is maintained at the 
camp to enable teachers to follow daily 
changes in barometric pressure, relative hu- 
midity, maximum and minimum temperatures, 
wind direction and velocity, cloud formations, 
and rainfall. Records are kept and daily 
weather predictions are made as an incidental 
feature. 

Climatic observations are related to eco- 
logical studies during a portion of the course. 
Rain gauges, thermographs, and atmometers 


tion, there 
phy slography, 
the natural resources 


are set up in three contrasting micro-climates 
to record the differences for example on (1) 
a north- facing wooded slope, (2) a south- 
facing 


wooded slope, and (3) an open ex- 
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posed meadow. Teachers are quite impressed 
with the marked variations recorded in the 
various habitats. Such field work leads to an 
appreciation of environmental — influences 
affecting plant and animal communities. 

The shortage of water in the local commu- 
nity of Versailles has been one of the primary 
factors in limiting its economic expansion. Its 
water supply, obtained from a small stream, 
vields about one-fourth to one-third that of 
normal consumption for the rest of the state. 
Students at the camp last year were able to 
observe the development of a new lake in the 
par k. The 1958 camp saw the benefits in 
a new water supply for Versailles as well as 
increased recreational facilities for the sur- 
rounding community. Also, they saw the 
problems of siltation due to inadequately vege- 
tated lands in the upper watershed and the 
problems of providing structures to take care 
of the expanded recreational demands for use 
of the lake. 

One of the important problems in forest 
conservation in the central hardwoods is to 
encourage the growth of the high quality tim- 
ber species through better woodland manage- 
ment. A local farm woods in the vicinity of 
the camp offers an unusual situation for 
teachers to gain first-hand information on a 
scientific evaluation of the rate of timber 
growth. Permanent growth study plots have 
been established by the area extension forester 
and each tree is numbered so that the annual 
increment may be recorded. 

‘Teachers are each assigned three trees and 
are asked to determine the species, measure the 
diameter, and estimate the timber volume of 


Collecting stream fauna to show the relation of these 
organisms to this particular habitat. 
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34 
each. The results can be checked against the 
forester’s record. This experience impresses 
the students with the importance of rate of 
growth to timber harvest. They learn as the 
farmer has learned that it is economically 
sound to let trees grow as long as the rate of 
growth is high and to harvest them when 
growth rate slows to the point of diminishing 
returns. 

A great popular demand for the recreational 
pursuit of our fish and wildlife resources 
necessitates an extensive program of research 
studies to maintain the best possible rate of 
wildlife production. Using our fisheries re- 
sources as an example, a valuable project is 
undertaken through which a comparative 
study is made of the biology of a stream and 
of a farm pond. The class is divided into two 
groups. Each is given a seine, a bottom sam- 
pler, collecting bottles, and formalin preserva- 
tive. Samples of fishes, crustacea, molluscs, 
insect larvae, and water vegetation are brought 
into the laboratory for identification and 
study. The interrelations of the biota in each 
habitat are emphasized. The difference in 
stream and pond communities is distinctly 
impressive. Without the effort involved it is 
inconceivable that a cursory examination of 
the separate habitats would express the same 
understanding of fish management problems. 

The value of improving habitat to benefit 
wildlife can be readily recognized on a num- 
ber of the farms in the county. Rabbits and 


quail are abundant on several farms where 
some planned attention has been given to fur- 
nishing suitable interspersion of cover. Crop 
land, forest land, and meadow are interspersed 
so that each cover type is within easy reach 
of game. (¢ 


Good travel lanes are planted to 


F.xamining a shale bank for fossils. 
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Laying out contour lines with carpenter's level. 


multiflora rose that serve as a living fence. 
Pines and various kinds of lespedeza are used 
for erosion control, borders, and to provide 
wildlife cover on what otherwise would be 
waste places on the farm. These areas are 
quickly ide ‘ntified by teachers as being highly 
productive for game and that they will pro- 
vide an annual crop for the hunter. 

It should be remembered that conservation 
is for people. Several days at camp are devoted 
to a discussion of the social and economic re- 
lations of conservation. Problems of competi- 
tive and conflicting uses of land, suburban en- 
croachment on land, and the need for effective 
planning are not overlooked. An ap proach to 
the solution of these problems. is far more 
intelligent when based on the knowledge 
about resources that has been experienced at 
the camp. 

Space does not permit a complete account 
of the conservation experience available at the 
camp. The “proof of the pudding is in the 
tasting” and only those who have participated 
in the program are fully aware of the advan- 
tages it offers. 


The Fire Ant 


\ resolution was adopted at a recent meet- 
ing of the American Society of f Ichthyologists 
and Herpetologists concerning the fire ant 
eradication campaign. The resolution — calls 
upon the U.S. Department of Agriculture to 
cease the use of chemicals now used in the 
Southeastern states for the eradication of the 
resolution be 
Roger Conant, Secretary, 
of Ichthyologists and Her- 


fire ant. Copies of the 
obtained from 

American Society 
petologists. 
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Assurance of Living Frogs for Experimentation: 


A Technique 


ROBERT E. BROWN 
Greenport High School, Greenport, Long Island 


In the standard biology course there always 
seems to be a need for living specimens of one 
sort or another at the wrong time of the vear. 
We have found that our one biggest headaches 
is ensuring ourselves of a good ‘supply ot frogs 
at the time when the class is considering topics 
such as circulation, the nervous sy stem, etc. 
This usually finds us in mid-winter. Frogs 
are expensiv e when we buy them in the quanti- 
ties needed, and it is bothersome to have to 
order and wait for the frogs. 

At Greenport High School we have found a 
method which has proved amazingly success- 
ful in maintaining a living collection of frogs 
for an extended period of time. 

To review a few facts about frogs: we 
know that frogs are poikilothermos, and we 
also know that frogs enter hibernation with 
the onset of cold weather in the fall. We have 
a good idea of what frogs eat and also how 
much. The problem, then, is how to take ad- 
vantage of the frog’s natural hibernation tend- 
ency and also keep them alive. 

In early September, the members of the 
biology class who were going to treat this as 
a special project, collected twenty frogs of 
varving sizes, all Rana catesbiana, W hen the 
frogs were brought to the classroom they were 
established in a twenty gallon terrarium. Peat 
moss was used for the base and this was satu- 
rated with water. Three sides of the terrarium 


Feeding time takes five hands 


getting weekly bath 


were covered with dark paper with the front 
and top left open to the class. In the two weeks 
that followed, the frogs were fed, bathed and 
had their habitat cleaned once each week. 
The feedings consisted of about three ounces 
of raw liver per frog. This had to be forced 
down the frog by a rather interesting tech- 
nique. The three girls who performed this 
rather strange oper ration considered themselves 
fortunate to have six hands available for the 
work. Girl number one held the squirming, 
complaining frog; girl number two pried its 
mouth open with a pair of forceps, and girl 
number three placed the meat in the frog’s 
throat and proceeded to tamp it down into 
the stomach by means of a glass rod. The frog 
was then rinsed under cold water and placed 
with its freshly fed brothers. 

In this manner we were able to build up 
the strength of the frogs and make sure all of 
them were well fed. We then decided that 
it would be much easier to have just a few 
frogs around to feed rather than the entire 
family. The healthiest looking specimens were 
selected and put into forced hibernation. 
Checking the refrigerator, we found that the 
temperature was 10° C, and that the natural 
moisture of the interior was sufficient to keep 
the frogs at an optimum hibernation environ- 
ment. We placed six frogs in a clean gallon 
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mayonnaise jar and placed this in turn in the 
refrigerator fora period of one day. This took 
the metabolic rate of the frogs down to the in- 
active state, and we were able to handle them 
more easily the following day. We then 
wrapped the frogs completely in moist cotton 
and placed them in the jar like so much cord- 
wood. With an occasional check we were 
able to keep the frogs in this state for four 
weeks at a time. At the end of this period we 
took out the hibernating frogs, warmed them 
for a day, and then fed them their first meal 
in a month. We replaced these frogs with a 
fresh group so that at no time did we have to 
feed, clean, and worry about more than half 
a dozen frogs. 

We found this method most effective and 
interesting, and it assured us of a supply of 
frogs for pithing, circulatory study, etc. The 
frogs were actually in a state of inactivation 
and consumed their stored food supply since 
metabolism continued during this period. The 
loss of weight amounted to six or seven grams, 
and there noticeable change the 
physical appearance of the frog. The most 
obvious change was the color change. The 
frogs were a dark green when they “entered 
their frosty chamber, 


but they emerged a 
bright vellowish green. 


Was a 


At no time did any of 
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the frogs lose consciousness completely. They 
all responded to the stimulus of a pin- prick, 
thus indicating that they were still in. this 
world. 

As I have previously stated, the advantage 
of this method is the fact that we were certain 
of a fresh supply of frogs, available at a day's 
notice, whenever we needed them. The stu- 
dents were also able to witness first hand some 
of the mysteries of hibernation and were 
actually able to see what all the business of 
assimilation, circulation, absorption and or 
metabolism means when witnessed in a living 
animal. 

There are certain precautions which should 
be taken in repe: ating this experiment, Only 
the healthiest frog s in the groups should be 
subjected to the rigors of this forced hiberna- 
tion, and they donk 1 be well fed beforehand, 
The temperature and moisture content of the 
refrigerator are most important and should be 
carefully controlled. It is advisable to 
subject the animals to succeedingly longer 
periods of isolation rather than starting at the 


also 


ultimate period of four weeks. Some species 
will probably be able to endure for longer 
periods than others. Only individual 
experimentation can discover the exact length 
of time. 


class 


A Botanical Wonder for the Science Teacher 


GERALD P. HIRSCH, Ithaca, New York 


Wild orchids growing from dec: aving trees 
~—Banana plants With sharp, serrated leaves— 
The smell of a tropical rain forest— 


Is this a South American jungle or an 
African swampl: ind? Neither! It’s any large 
city, U.S.A., where teachers confront both 


juvenile delinquents who roam tree-less streets 
and serious biology students who read and 
dream of rain forests, sw amps, and deserts. 

In most cases, the delinquent requires a 
psychologist, but the serious student needs the 
rain forest, jungle, or desert. How can you, 
the city teacher, satisfy the science student's 
needs? Oddly enough, the yellow pages of 
vour phone book, or a directory to city parks 
and buildings offer some answers. 

The vellow pages give the location of nu- 
merous commercial greenhouses. City guides 
locate some of the world’s finest botanical 
collections. 


Even with snow on the ground, 
and deserts hundreds of miles away. 
not worry about the student 
Venus Hy trap. \ bus 
your into 
with- 


and jungles 

you need 
who wishes to 
see a live orchid or a 
or train get you and 
tropic: il rain forests or 
In minutes. 

For demonstrations . reproduction, plant 
r plant \ arieties there 


W ill class 


desert re@ions 


growth, plant ecology o 
is no better classroom than the 
house. For the student, there can be no greater 
interest than tables covered with tropical 
plants, some flowering, others with fruit, and 


local green- 


some just beginning to grow. 

Everyday experience can be used to arouse 
student interest. in greenhouse plants. The 
African violets in Mom’s kitchen are pro- 
pagated from leaves grown in the greenhouse. 


Orchids that John gives Mary for the big 
dance are first grown in flasks then  trans- 
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lanted to flower pots where they mature. 
Bryophy llum leaves are placed on moist soil, 
and from the leaves’ margins grow new plants. 
Leaves of a Venus fly trap ‘close tightly on 
the fly that touches three little hairs located 
between the leaves. An endless array of botan- 
ical wonders are present to gain and keep the 
attention of the students while you explain 
the whys and hows of each phenomenon. 

The trip to the greenhouse should be planned 
at least a week in advance. If you're planning 
to take the class to a local greenhouse, then 
visit the greenhouse a few days prior to the 
formal trip and get to know your way around. 
Decide on plants to discuss, then write their 
names in a notebook. Find out a little about 
each plant, more than the pupils might know 
or want to know. 

Having chosen the most interesting plants, 
those plants that will satisfy what you plan to 
demonstrate or teach, then write out your 
teaching procedure. A simple example would 
be: 

|. Varieties of plants 

a. Darwin's theory 

b. Hybridization 

c. Mutation 
2. Photosy nthesis 

a. ‘hlorophyll and leaf pigmentation 

b. Seasonal color change 
3. Reproduction 

a. Sexual 

b. Asexual (vegetative) 

4. Ecology 

a. Ey ergreens 
b. Mosses 
c. Ferns 

It should not take long using a few varie- 
ties of plants to cover all of the above topics. 
For this, vou could use orchids from the South 
American jungles, sundews from the Ameri- 
can marshland, and ferns from both wood- 
land and jungle. Here are different types of 
ecology, various forms of reproduction, and 
unusual habits. The limit as to what can be 
taught or observed depends on the amount 
of available time. 

\ost greenhouse men would be willing to 
give cuttings from the various plants to your 
class. Thus, students can follow along while 
vou demonstrate the difference between “stig- 
ma and stamen.” Many greenhouses conduct- 
ing experiments will supply 3 vou with informa- 
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tion concerning the projects. Such experiments 
as: why certain plants bloom only when the 
amount of daylight is short compared with 
the amount of “darkness, while other plants act 
conversely, will prove interesting to the class. 

Many greenhouse scientists are experiment- 
ing W ith both nutrients and plant growth. A 
biology topic on essential food elements or 
growth hormones could be covered in a green- 
house where nutrient and growth experiments 
are being conducted. 

Student attention can be kept while topics 
of photosynthesis and ecology are taught. 
Students with cameras will enjoy taking pic- 
tures of the many varieties of individual 
flowering plants or plant displays. 

Back in the classroom students can begin 
class projects using a corner of the room as 
a model greenhouse. They can make charts 
using the photos they took depicting plants 
in their native environments or the plants’ 
reproductive cycle. The students could use 
these models for teaching other pupils about 
the wonders of the plant world. 

Greenhouses are found in every city. Learn 
where they are and use them. The interested 
science student need not dream of jungles, 
swamps and deserts, for you can take him 
there in minutes. 


Booklet on Microscope Available 

“Your Microscope and How to Use It” is 
available from the Science Materials Center, 
59 Fourth Avenue, New York 3, New York, 
at 70 cents. It also is included in a $12.95 
microscope kit packaged and distributed by 
the Center. The kit contains, in addition, a 
good beginner's microscope with three objec- 
tives and two ey epieces, giving up to 300x 
magnification, materials for making permanent 
slides, a set of prepared slides, an illuminator, 
and a set of accessories. Intended for use 7 
children of ten vears and older, as well ¢ 
adults, the booklet is applicable to any ell 
ard microscope now on the market. 

Beginning with a diagrammed explanation 
of the parts of the microscope, the booklet 
continues with detailed instructions for focus- 
ing, lighting, preparing slides, cleaning, han- 
dling, ‘and photographing through the micro- 
scope. Basic work habits leading toward skill- 
ful scientific observation are outlined, with 
suggestions for specific experiments and study 
hints. 
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Techniques of Close-up Photography with a 


Single-Lens Reflex Camera* 


MARVIN BELL 


Assistant Professor, Laboratory School, Indiana State Teachers College, 
Terre Haute 


The single-lens reflex camera differs from 
the conventional camera in that the latter is 
focused by means of a view-finder that is some- 
what removed from the camera lens. This 
is of little consequence when taking pictures 
of objects some distance away but does make 
a difference in close-up work as will be ex- 
plained below. The double-lens reflex camera 
has a full size viewing plate which permits 
sharp focus and accurate composition. The 
viewing lens is separated from the “taking” 
lens far enough to create the same problem in 
close-up work as is encountered with the con- 
ventional camera, and for the same reason. ‘This 
difference in viewing and taking line of sight 


is known as par: allax which can be compen- 
usin: 


sated for by raising the camera or by 
anti- par: allax device. 


an 


y 


Figure 1. The 35 
ing an extension bellows and 


mm. single-lens reflex camera show 
a 50mm. extension tube 
body and the lens. 


set inserted between the camera 


The single-lens reflex camera views and 
focuses through the same lens that takes the 
pictures, thus eliminating inaccurate focus and 
composition regardless of how close the Jens 


is to the subject. This is accomplished by 


*Presented at the NABT sessions during the AAAS 
meetings in Washington, D.C., December, 1958. 
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Figure 2. 


the magnification is 


The extension here is about 100 mm. (4”); 
2X. Note the use of tripod and 


cable release to reduce vibrations. 


means of a 45 
glass viewing 
Into 
cocked and goes back 1 up 
when the 
always sees exactly 


mirror set beneath the eround 
pl: ite. This 
position 


mirror comes down 
the shutter is 
from the film 
released. The 
what the film 
gardless of the distance between the 


hen 
away 


viewing 
shutter 1S operator 
“sees” re- 
lens and 
subrect. 

Techniques in close-up) work. Close-up 
photography (not) photomicrogr: aphy) may 
be accomplished in two ways. For cameras not 
having removable lenses, supplementary lenses 
may be used. These are commonly referred to 
as “portrait” lenses and are simply slipped over 
the camera lens to give added magnification. 
Unless the camera used is of the single-lens 
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reflex type, the focus usually is determined by 
measuring and the picture composed by using 
a framing device made of bent wire, attached 
to the front of the camera, or some other anti- 
parallax device. 

Extension devices. Vhe second method 
based on the principle that the closer the sub- 
ject is to the camera, the larger its image will 
appear on the film, and the closer the subject i 1S, 
the farther the lens is moved away from the 
film to bring it into focus. But there is a limit 
to the distance the lens can be screwed fore- 
ward. With cameras having removable lenses 
this distance can be increased considerably by 
inserting rings, tubes, or adjustable bellows 4 
tween the lens and the camera body, Fig. 1. 
Extension tube sets commonly consist of ce 
or more tubes that can be used separately or 
in any combination. Thus a 50mm. tube set 
has three tubes, one Smm., another 15mm., and 
a third 30mm. Possible extensions with this set 
are Jmm., 15mm., 20mm., 25mm., 30mm., 
45mm., and 50mm. 

Extension bellows accomplish the same re- 
sults, with the added advantage of (1) extend- 
ing farther, and (2) continuous extension from 
about two inches (5Omm.) to six inches (150- 
mm.). Extension tubes and extension bellows 
can be used in combination with each other. 


Magnification. The amount of magnification 
depends upon the focal length of the camera 
lens and the amount of the extension. The 
normal lens on most 35mn:. (size of film) 
cameras is SOmm. This means that the lens is 
j0mm. (2 inches) from the film. If by means 
of extension this lens can be moved another 
j0mm. from the film the subject will be in 
focus on the film when it is 100mm. from the 
lens, and the image will appear full-size 
on the slide. Thus, any extension beyond the 
focal length of the lens will produce a picture 
that is actually magnified on the film. A small 
object, magnified four times, may still be small 
on the slide, but when projected to the screen 
it will appear quite large. 

The depth of focus becomes narrower as the 
lens is moved closer to the subject, and at very 
close r ange it becomes critical. This is not the 
case with very flat subjects, nor with copying 
so long as the subject is in the same plane with 
the film. The depth of focus can be increased 
seme by using a small iris opening and in- 
creasing the time of exposure accordingly. The 
lack of depth of focus may not always prove 
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undesirable, because a blurred background 
may enhance rather than detract, and very 
small dots of bright light appear on the slide 
as small or larger circles of light depending 
upon the extent to which they are out of focus. 

This shallow depth of field increases the 
need for very careful focusing. This is always 
done through the magnifying glass over the 
viewing plate and with the iris at its largest 
opening. The iris is stopped down to the de- 
sired opening just before releasing the shutter. 

Another precaution here is that the camera 
and the subject must both be perfectly still at 
the moment of releasing the shutter. The 
slightest movement will cause the picture to 
be blurred. The work must be done where 
there is an absence of air currents, if the sub- 
ject is of light material. A cable release should 
be used to reduce any vibration caused by 
releasing the shutter. For the above reasons, 
the camera must always be 1 eee on a 
tripod or other solid object, Fig. 2 y 

Exposure. Because the light must travel a 
greater distance from lens to film in close-up 
work, it is necessary to increase the exposure 
time or to use a larger iris opening. It must be 
remembered, however, that the larger iris 
opening decreases the depth of focus, so it is 
better in most cases to use the smaller opening 
and increase the time proportionately. The 
accompanying table gives data on this and 
other information for several extensions from 
Smm. to 175mm. 

The extensions are found in the first column, 
see table. Fifty millimeters (the focal length 
of the lens) added to each of these gives the 
lens-to-film distance found in the second col- 
umn. This lens-to-film distance is used in com- 
puting the effective apertures for the exten- 
sions given in the third column. The exposure 
and aperture, determined by a light meter, 
are taken to be 1/25 second at f/11 when no 
extension is used. The proper aperture for 1/25 
second for any extension can be calculated by 
the equation: A=a x- f 
f+e 
fective aperture for the desired extension: a 
is the indicated aperture (from light meter); 
f is the focal length of the lens; and e is the 
amount of extension. Example: The light meter 
calls for 1/25 second at f/11, and 50mm. of 


where A is the ef- 


extension are used with a 50mm. lens. 
11 x—— 0 _—or A=f/5.5. The new setting 
50 + 50 


is now 1/25 second at f/5.5, 
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Normal Exposure 


Extension Lens to Film 


1/25 at f/11 


Magnification Lens to Subject 


5mm. 53mm. set at f/10. 
15mm. 65mm. f/ 8.5 3X Q” 
20mm. 70mm. AX 634" 
30mm. 80mm. f{/ 69 6X 5%" 
50mm. 100mm. 1.0X 4’ 
75mm. 125mm. f/ 44 3 
100mm. 150mm. 3a 2.0X 3 
130mm. 180mm. f/f 3a ?.6X 2 
175mm. 225mm. f/ 2.4 3.5% 2 

PABLI 


Column 1. 
Column 2. The 
Column 3. 


Lhe 


Column 4. 


lens-to-film distance is equal to the focal length of lens 


The amount of extension pro\ ided by extension tubes and/or bellows. 


(50mm.) plus the amount of extension, 


The f/value applicable to the various extensions when the exposure remains at 1/25 second. 


magnification is found by dividing the extension by the focal length of the lens. 


Column 5. These distances are only close approximations of the exact mathematical values, and may vary due 
to depth of focus, and the fact that the lens can be adjusted from “3 ft. to infinity.” 


If the larger apertures do not give enough 
depth of focus for a particular subject, the 
time can be computed for a smaller opening. 
If the same f value is used (f 11 in our ex- 
ample ) the time must be increased for any 
extension beyond infinity. This calculation 1s 
f+e. 

It wili be noticed that this equation is an in- 
version of the first one. Using the same ex- 
50 = 50 or A 

sO 
The aperture is set at f 11 but the time 1s 
computed for f,/ 22 which would be 4 25 
second rounded off to 1.5 second. 


accomplished by the equation: 


f 


amples as before, A=11 


It may be noticed that some difficulty is 
encountered in setting the time and or aper- 
ture exactly as calculated. Experience indicates 
that there is some latitude and that the settings 
are not too critical. Some judgment needs to 
be used in the case of verv light or verv 
dark subjects. 

The fourth column lists the magnifications 
to be expected from the various extensions 
used and may be quickly calculated by divid- 
ing the extension by the focal length, € Thus 
a 100mm. extension of a 50mm. lens would be 
100 5 would magnify the subject 2X, pro- 
5 
vided the lens-to-subject distance is exactly 
4 inches (100mm.). 


The fifth column shows the approximate 
distances from lens to the subject, a distance 
which may vary, because of the depth of focus, 
and the fact that the lens can be adjusted from 
“three feet to infinity.” This variation is great- 
est for the Smm. extension being from 12 
inches to 18 inches in this case, and propor- 
tionately less, as more extension is added. All 
measurements in this column were taken with 
the lens set at infinity and not determined 
mathematically. 


Cheerful Drug 


One of the agents, called nialamide, that 
make laboratory animals more cheerful was 
found to be effective in ov ercoming mental 
depression—induced in the animals by the in- 
jection of the mental drug reserpine—and less 
toxic than antidepressive drugs now available 
to physicians, according to Dr. Barry M. 
Bloom, research chemist with Chas. Pfizer, 
Inc., Brooklyn, N. Depression is perhaps 
the most widespread of all mental disorders, 
medical authorities say. 

In the animal tests described by Dr. Bloom, 
some of the new compounds were as much 
as twelve times as active as iproniazid, cur- 
rently the most widely used anti-depressive 
drug, and had a longer duration of action, Dr. 
Bloom noted. Side effects, such as lowered 
blood pressure and jaundice, were absent. 
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Recording Bird Calls 


RICHARD E. BARTHELEMY 
Minnesota Museum of Natural History, Minneapolis, Minnesota 


Do you have two or three exceptionally 
capable biology students who have a flare for 
electronics? It may be possible to increase 
their. motivation and their contribution to 
class if they became interested in making tape 
recordings of bird calls. Some species of birds 
are a\ ailable at or near most schools. This 
project would involve other areas of learning 
such as phy sics of sound and the mechanics 
of constructing some equipment. 


A tape recorder with a long extension cord 
would suffice in some localities. If the school 
possesses an inverter for direct current the 
recorder can be used from a car. Although a 
car makes an excellent blind, it still may not 
permit one to get close enough to some birds. 
In such cases, a pari abolic reflector attached to 
a tripod is a great help. If a parabola is not 
available, vou “might test a circular snow sled 

“Flying Saucer” to see if it will act as a 
substitute. These sleds are often designed ; 
segments of a sphere. A shallow sphere seg- 
ment will focus light or sound from a distant 


Microphone mount removed from rubber-lined re- 
ceptacle. 


Locating sound with earphones. 


source to a point half the radius of the sphere. 
Aim the sled at the sun and see if it focuses the 
rays. It is at this point of focus that you place 
the microphone if you wish to record the am- 
plified sound. The school shop class might 
design and execute the tripod and micro- 
phone's rubber mount. 

An inverter kit of adequate wattage sells 
for $25. Perhaps the physics department 
would supervise assembly of the kit as well as 
furnish the laws of sound reflection and mag- 
netic reproduction. It might be easier to pro- 
cure the funds for an inverter if it is pointed 
out that the physical education department 
would have good use for a portable sound 
recording sy stem. 


To get recordings of the birds the students 
will find it necessary to know a great deal 
more about birds than they probably do. It is 
usually a revelation to find the variety that is 
available. An organized program should be 
outlined so that the different calls of each bird 
are recognized, possibly even interpreted. 
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Habitats should be correlated with species SO 
that prediction of an area’s inhabitants could 
be made with a measure of success. 


Having made the recordings, select certain 
ones and assemble them on a tape. If some calls 
cannot be recorded in the field, they can be 
taped from commercial disks. This is permis- 
sible for education. The bird call should be 
followed by the identification, in order that 
the call be learned as a stimulus and the name 
as a response rather than the other way 
around. When the calls have been memorized, 
another tape can be assembled with the calls 
randomly placed and not identified. This can 
serve as a testing device or core around which 
certain participation games can be played. 
Group identification of songs played rapidly 
gets noisy but gets results. 
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Krom such a program many problems 
should arise whose solutions will lead to cer- 
tain generalizations. It is hoped that students 
will discover some of these while working 
with such a device. n 


Solar furnace—test its efficiency 

The function of color in reflectivity 

Correlation of sound waves and light wave 

Which sounds are received. (Longest wave re- 
flected is four times the diameter of the re- 
flector.) 

Record football signals (PPP?) 

Lab experiments with a 35-mm projector and 
reflector 

Correlation of the flying saucer 
at Palomar 

Make a Foucault's Pendulum and design a larger 
reflector 

Compare properties of a circle segment and a 
parabola 

You might even gather some nice bird calls 


and the mirror 


Program of the Committee on Education of 
the Society of American Bacteriologists 


L. S. McCLUNG, Chairman, 
Committee on Education* 


The Society of American Bacteriologists 
has long had an interest in the teaching of bac- 
teriology. From time to time, and beginning 
as early as 1910, Presidential Addresses of the 
Society have called attention to the impor- 
tance of including information relating to the 
microorganisms in the general biology’ courses 
at the secondary school level. Following the 
decision of the Council of the Society at the 
Chicago meeting in May, 1958, a oe 
on Education was appointed, and included i 
the charge to the Committee was a directive to 
prepare teaching aids relating to bacteriology 
for distribution to teachers of introductory 
biology in high schools and colleges. 

During the vear six lists have been prepared. 
These are: 


1. Reference Articles on Use of Bacteri- 
ology in Elementary Biology. 
Papers of Microbiological Interest in 


Scientific American, 1951-58. 
Introductory Bacteriology Films. 


*Department of Bacteriology, Indiana University, 


Bloomington, Indiana. 


+. List of Supply Houses from which Bac- 
teriology Supplies may be Obtained. 

.. Suggestions for Experiments in Bacteri- 
ology in Introductory Biology Classes 
and Student Projects. i 

6. Selected List of Reference Books in Bac- 
teriology. 


All of the above lists are now available for 
distribution as is the Society’s brochure “A 
Career in Bacteriology. Requests for these 
items, indicating those desired, should be ad- 
dressed to the chairman of the Committee. 


The Committee will develop additional lists 
on other topics and expand those which have 
been prepared in response to requests. Consid- 
eration also is being given to the dev clopment 


of a Handbook in Bacteriology for high 
school teachers. Comments concerning the 


desirability of this book and topics which 


should be included are solicited. 

‘Teachers who wish information concerning 
membership 1 in the Society should write to the 
\lack 


Secretary, 19875 Avenue, 


\lichigan. 
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Hybrid Vigor in Biophysics 
GAYTHER L. PLUMMER 
Department of Botany, University of Georgia, Athens, Georgia 


One of the basic understandings we have 
received from genetics is the theory that hy- 
brid vigor is an important natural occurrence. 
It means, in the simplest sense, when two pure 
strains of related organisms are crossed the 
resulting hybrid is usually more vigorous than 
either of its parents. The advantages of hy- 
bridization are well known in corn, roses, and 
many domestic animals. Certain handicaps and 
disadvantages always accompany a hybrid, 
but these oftimes present minor problems in 
comparison. to their overall values. 

Evolution is brought about partly by the 
hybridization of organisms. In doing so, the 
hy brid will usually occupy one particular kind 
of niche. These niches require of the hybrid 
different better adaptations than either 
parent can accomplish. It is said to be a pro- 
gressive step in evolution if the hybrid can 
germinate, grow, reproduce, and become dis- 
persed, Phe offspring must then do likewise. 

Hybridization is not especially a unique 
characteristic of the biota alone. In all walks 
of life alliances and compromises are made 
when two or more fields of knowledge are 
employ ed to solve all sorts of problems. 

Not too long ago chemistry and biology 
were almost completely separate disciplines 
of science. The principles, the tools, and the 
objectives of each were independent. Then 
someone saw a need for sanitation, for com- 
mercial fertilizers, antibiotics, blood typing, 
and other modern practices. An alliance be- 
tween the problems in biology and the knowl- 
edge of chemists was formed on common 
grounds. Biochemistr vy, thus became the v igor- 
ous progeny. It has not only given mankind 
new insights into the characteristics of life 
itself, but it has also produced a very special- 
ized kind of industrialization with widespread 
applications. 

Phermonuclear devices and the era of rock- 
etry and missiles have thrust upon biologists 
many new kinds of prol blems. In short, no one 
really knows what atomic radiation will do 
to the welfare of plants and animals in the 
long run of time. No one really knows yet 
whether men will eat and sleep successfully 
in the weightlessness of space trav el. It is ap- 
parent that the physical scientists and their 


allies have produced something more complex 
than what biologists can solve by themselves. 
For a biologist to understand such problems 
and for biologists as a whole to bring their 
part of this new era up to par with the physi- 
cal sciences, some understanding must be 
reached about the characteristics of these new 
accomplishments. This automatically puts bi- 
ologists one step behind and calls for hybridi- 
zation of knowledge. 

Radiant energy from the sun is essential for 
life. Radiation from the atom is generally det- 
rimental to protoplasm. In general, exact dos- 
ages from X rays and atomic radiation are still 
extremely complex problems involving many 
unknown characteristics. In both instances the 
physical principles of exergy are involved and 
this automatically allies biology with phy sics. 

Not only is biology allied with physics in 
the fields of radiation and aerobiology, but 
similar combinations with other fie “ids are 
noteworthy. It is understood now that bats 
navigate by means of a radar-type of facility. 
3 xperiments have demonstrated that changing 
the frequency of timing of sound waves can 
alter the breeding habits of certain animals. 
Plants respond to gravity and centrifugal 
forces while growing. T he roles of electricity 
and magnetism on biological behaviors are 
essentially unexplored. The fields of extra- 
sensory perception, mental telepathy, and 
other ty pes of communications in animals, all 
prov ide interesting avenues into the physical 
nature of biological behavior. There is evi- 
dence that migrations of birds, salmon, etc., 
to some extent rely on physical phenomena 
which must be accurately defined. The oppor- 
tunities in biophysics are just beginning and 
have unlimited challenges. 

There is a variety of science projects which 
may be carried out in the biology laboratory 
to encourage hybridization of interests be- 
tween biology and other sciences. Projects in 
biophy sics usually attract considerable atten- 
tion at science fairs. Some of the projects sug- 
gested below may be more stimulating to the 
student who is most adept with the electrodes, 
or levers, than with the microscope or a scal- 
pel and “pickled” frog. Growth and behav- 
ioral responses of plants and animals to colored 
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lights, to an electrical field, to treatment with 
X rays, to heat, etc., are simple to carry out 
and provide interesting results. The analy sis 
of mechanical leverages in biological systems, 
for example, skeletons, takes a twist into arith- 
metic and simple mathematics. Calorie count- 
ing and the energy flow in the food diet of 
grasshoppers would be much more challeng- 
ing than the average biology student could 
handle, but the gifted student could penetrate 
a problem of this sort as deeply as his talents 
would permit. Problems dealing with the up- 
take of radioisotopes by different organisms 
in an aquarium are facilitated now by the 
availability of detecting equipment from the 
AEC sponsored programs and by the ease of 
obtaining — small quantities of radioisotopes 
from commercial producers without the need 
of licensing. 

Biophysics is usually offered only to ad- 
vanced students, namely, the upper-class and 
graduate students in colleges and universities. 
Nevertheless, there is a sufficient amount of 
simplicity connected with many 
this field so that rather simple problems can 
be pursued by almost any interested student 
in high school biology. 

The biology laboratories in the secondary 
schools are the prime places where embryonic 
are conceived. The scientific  in- 
erow or die. 


aspects of 


“scientists” 
terests begun here can either ¢ 
Fields of professional endeavor oftimes have 
beginnings here. At least the potential scien- 
tist in these laboratories has the opportunity 
of rejecting a career in biology or of looking 
forward perhaps with a favorable attitude to 
other studies in science. Somewhere along the 
line the physical sciences seem to gain more 
scientists than the biological. This is evident 
if one compares the enrollment of the gradu- 
ate students in each of these divisions in many 
of our major universities. This seems some- 
what strange when one realizes that students 
usually begin their science studies with biol- 
ogy. Is not biology in a better starting position 
to gain and to hold potential biologists? 
Hybridization between biology and chem- 
istry, phy SICS, geography, mathematics, and 
the languages is not anticipated to be of major 
value in “secondary education. There are 
strong reasons to believe that such a practice 
‘waters down,” “breeds a lack of fundamental 
disciplines, “accomplishes nothing,” or even, 
‘is unreasonable because it 1s already difficult 
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to get students to understand biology as it is.’ 
Perhaps breadth is no substitute for at 
but it seems as if hybridization is worth while 
if it widens interests, particularly, if it will 
fill niches which must eventually play a part 
“in the solution of the galaxies of problems in 
physical biology. 
Lhe employment opportunities for those 
combine biology with 
physics are increasing daily. Opportunities 
are found in_ health physics, acromedicine, 
and many others. For the proftessionalist, the 
challenges are unlimited and the rewards are 
high; for the college graduate the Opportuni- 


= 


who can successfully 


ties as technicians are very good, 

Hybridization is a very natura! function, 
and it — to be a very necessary element 
for survival in all walks of life. It can be em- 
ployed more ‘wideh for reaching the scien- 
tific objectives of modern times. 


Books for Biologists 
Addison | ° Lee. 


Tut SCIENCE. O| Lire, 
270 pp., $2.00, The Steck Company Publishers, 
Austin, Texas, 1958. 

Although this publication seems to have the 
form of a workbook, it is more than that. In- 
troductory material for each unit makes this a 
semi-text. The traditional workbook format, to- 
gether with suggested experiments and annotated 
indicate that it should be a valu- 
Tests accompany the pub- 
made of reading 
subjecr for inter- 


bibliography, 
able self-teaching aid. 
lication. There is use also 
material which becomes the 


pretative questions following. 


Haxprook or Toxicotocy, Votume IV, 
oumizers, Maxwell Gordon and R. F. J. Me- 
Candless, 120 pp., $4.00, The National Academy 

National Research Council, 
W. B. Saunders Company, Philadelphia, 1959. 
The volume information about all 

useful tranquilizing drugs in a_ fashion which 

cannot fail to be helpful. Compounds are treated 
alphabetically by trivial name bur the index 
lists also the chemical designations and trade- 
marks. For each compound are provided chem- 
structure and 


of Sciences, The 


collects 


ical formula, molecular 
physical properties as v ell as brief summaries 
under the headings: Pharmacology, Clinical, 
Toxicity, Mode of Action, Metabolism, and 
Antidote. All statements are docu- 
mented with references as recent as 1958. The 
biologist might) wish that those few substances 
naturally had been identified 


weight, 


adequately 


known to occur 
with their sources. 


C. W. Hagen, Jr., 


Indiana University 
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The 1959 Purchase Guide 


PurcHase Guipe For SCIENCE, 
MarueMatics, Mopern ForeiGxn LANGUAGES, 


Council of Chief State School Officers, 336 pp., 
$3.95, Ginn and Company, Boston, 1959. 

This is no ordinary book review. It is an 
announcement of an important book which 
should be and will probably be found in every 
school in the country. The Purchase Guide is 
a coded volume listing equipment recommended 
for science courses in the elementary and second- 
ary schools. 

Begun on the initiative of the Council of Chief 
State School Officers, the project had the en- 
thusiastic support of the U. S. Office of Educa- 
tion, National Bureau of Standards, Educational 
Facilities Laboratories, Scientific Apparatus 
Makers Association, and several science organi- 
zations. It was designed to assist schools ready 
to purchase equipment under the terms of the 
National Defense Education Act, Title III. Biol- 
ogy was ge ys by Paul Klinge, upon nomi- 
nation of the American Institute of Biological 
Sciences. 

When it was realized that the states partici- 
pating under the NDEA have a wide variety 
of plans for the purchase of science equipment, 
the difficulty of the task becomes apparent. FE. quip- 
ment has been listed alphabetically but with 
numbered designations. Fach item is coded to 
indicate the quantity of the item recommended 
for each type of science course. A short para- 
graph will aid the user and administrative officer 
doing the purchasing as it describes the use of the 
item. Specifications then follow. A summary 
list of the items by subject matter is also in- 
cluded. Several essays explaining some of the 
important phases of each science as well as a 
bibliography of approximately fifty recommended 
books for each of the subject areas are included. 

This is in no sense a definitive work to settle 
for all times the problem of laboratory equip- 
ment. There was a rush tag on the project. 
Annual revisions are contemplated. But every 
biology teacher will find this useful to measure 
his own laboratory inventory with this recom- 
mended list, to aid him in purchasing new equip- 
ment, and to show to the cautious administrator 
ready to purchase under the NDEA what has 
been recommended for a first class science lab- 
oratory. Discriminating readers will look for 
omitted items which were probably left out for 
several reasons, because there is every evidence 
that they were carefully considered for inclu- 
sion. Thus the editing job on the list is of sig- 
nificance. The fact that the Scientific Apparatus 
Makers Association sponsored the work indi- 
cates that the volume cannot be interpreted 


governmental dictation in any way but simply 
for what it was intended: a useful guide for 
the purchase of laboratory equipment for the 
improvement of science teaching. 


History or Biotocy, F. S. Bodenheimer, 465 pp., 
2. 0., William Dawson & Sons, Ltd., London, 

1958. 

An encyclopedic source book of the history of 
biology. The organization of the book is differ- 
ent than the orthodox science histories. The 
first section consists of general information, 
philosophical background, and_ miscellaneous 
thoughts. It should be indicated that this is 
written in a narrative fashion which is quite inter- 
esting to read. The second section is a capsule 
history of biology. The final part lists prominent 
biologists, beginning with the ancient Egyptians 
and going on to Morgan, and gives substantial 
excerpts from their published work. Teachers 
will find all three sections valuable, but the final 
part will be especially valuable for precise quo- 
tations and original source material. 


Comparative MorpHoLtoGy oF VASCULAR PLANTs, 
Adriance S$. Foster and Ernest M. Gifford, Jr., 
555 pp., $9.00, W. H. Freeman and Company, 
San Francisco, 1959. 

A technical college text which will prove to be 

a handy reference for the high school biology 
library. Thoroughly documented and illustrated, 
there is a phylogenetic approach to the subject 
of plant morphology. Teachers will appreciate 
the fine diagrams, especially those of alternation 
of generations. Special problems in morphology 
give clues as to project possibilities. Fossil plants 
are also included to make the systematic treat- 
ment more complete. 


FELLOWSHIPS IN THE Arts AND SCIENCES 1959-60, 
Virginia Bosch Potter, 195 pp., $3.75, Associ- 
ation of American Colleges, University of 
Wisconsin, Madison, 6, Wisconsin, 1958. 

A useful compilation of fellowships available 
for foreign and American study, both on the 
predoctoral, postdoctoral, and senior level. Nicely 
cross-referenced. Volume is concise yet inclusive. 
Helpful hints to prospective applicants are given. 


Fpucation AND Freepom, H. G. Rickover, 256 
pp., $3.50, E. P. Dutton & Company, New 
York, 1959. 

Another blast from a real demolition expert. 
This is a collection of essays and speec hes by the 
Admiral on education. Whatever the opinion 
about these opinions, one must admire the clear 
and biting prose. One interesting chapter on 
“The Meaning of a Profession” makes state- 
ments which the rest of the book seems to for- 
get in its attack on professional “educationists.” 
However, there remains enough bitter truth that 


59 
ill | 
in 
se 
th 
es 
le, 
he 
re 
n, 
nt 
| 
rs, 
he | 
n- | 
a 
()- 
od 
u- 
b- 
Ig 
r- 
il 
Q. 
‘h 
id 
d 
‘ 
le 
d 
y 


THE 


246 


the Admiral cannot be ignored. Certainly his 
statements on the importance of subject matter 
background and education in general are ones 
with which few of us can disagree. 


ANIMAL CaMovur Lace, Adolph Portmann, 111 pp., 
$4.50, University of Michigan Press, Ann 
Arbor, 1959. 

Translated from the German, this is an inter- 
esting little book which is part of a new series 
being developed by the University of — 
Press. Camouflage is discussed from a general 
standpoint, shape, coloring, and significance. The 
illustrations help make this a valuable book 
for all teachers and students of biology. Easy 
reading for students. 


Man’s Wortp or Sounp, John R. Pierce and 
Edward E. David, Jr., 287 pp., $5.00, Double- 
day & Company, Inc., New York, 1958. 

To those interested in the production of sound, 
whether biological or by machine, and the recep- 
tion of sound, this is an indispensable book. The 
biology teacher will find in it all kinds of ideas 
for projects involved in the physiology of speech 
and hearing. The hi-fi fan will learn many things 
he never knew about his hobby. The speech 
therapist will be able to obtain a background of 
the latest research in his field. In short, this book 
has many valuable uses for those interested in 
the physics and physiology of sound. It is writ- 
ten in an interesting personal way by two Bell 
Telephone engineers. Well illustrated, the re- 
viewer found that with its text it will become an 
important part of his biology teaching. 


ELEMENTS OF THE Universe, Glenn T. Seaborg 
and Evans G. Valens, 253 pp., $3.95, FE. P. 
Dutton & Company, Inc., New York, 1958. 
Written from the outstanding television films 

produced by the author. The level seems aimed 

at junior and senior high school audiences. The 
treatment is a review of some classical chemistry 
with modern chemistry woven around the peri- 
odic table and the Seaborg revised version. The 
publisher seems to have had several lapses in 
makeup as statements by famous scientists about 
discoveries of new elements are woven into the 
text with very little delineation of the treatments. 

The illustrations are excellent except for some 

rather meaningless photographs of some of the 

elements. On the whole, this will prove to be a 

very valuable book in furnishing an introduction 

to modern chemistry by a Nobel Laureate for 
beginning science students. Highly recommended 
for biology classroom libraries to supply the 


latest information on the elements, especially 
those numbered 98 and above. 
DEVELOPMENT AND STRUCTURE OF THE Froc, A 


PuotoGcraPHic Stupy, Addison E. Lee, Earl R. 
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Savage, W. L. Evans, 44 pp., $1.00, Rinehart 

& Company, Inc., New York, 1959. 

A book which should be found in every high 
school biology laboratory. The photographs some- 
times lose clarity in printing, and color would 
have been of immense value. Useful in dissection 
and embryological studies of the frog, it also in- 
cludes full instructions for several experiments 
and projects. Probably would be useful in each 
student’s hands as he proceeds in his dissection, 


TEACHING Science, Walter A. Thurber and Al- 
fred T. Collette, 640 pp., $6.75, Allyn and 
Bacon, Inc., Boston, 1959. 


This book discusses the problems and _tech- 
niques of successful science teaching in today’s 
secondary schools. It considers such topics as the 
pupils we teach, science programs in_ schools, 
field trips, laboratories, audio-visual aids, tests, 
science clubs and many others. 


Tue CHALLENGE OF SCIENCE Epucation, edited by 
Joseph S. Roucek, 491 pp., $10.00, Philosophi- 
cal Library, New York, 1959. 

More than thirty collaborators discuss various 
cross currents of thinking on all major educational 
practices in the fields of science in America and 
abroad. This book is designed for the general 
reader as well as the specialist. It considers the 
formal aspects of education from the pre-primary 
through the high school, college, and university 
levels. 


THe MamMMats or Nortu America (Two Vol- 
umes), E. Raymond Hall and Keith R. Kelson, 
1,193 pp., $35.00, The Ronald Press Company, 
New York, 1958. 

This monumental two volume work of. 1,193 
pages gives a systematic account of all the mam- 
mals occuring in North America including Cent- 
ral America and the West Indies. Each species 
and subspecies of mammal is carefully described 
and its distribution mapped. Keys are included, 
as well as numerous line drawings. There is a 
long chapter devoted to the zoogeography of 


the mammals. This is a descriptive work. that 
will have to be consulted by every student of 
mammals. 

Tue Kincpom, (Laboratory Manual), 


Paul C. Lemon and Norman H. Russell, 176 

pp-, $3.25, C. V. Mosby Company, St. Louis, 

1959. 

A laboratory manual covering the field of gen- 
eral botany. There are outline drawings to be 
labeled. 


Bioocy, third edition, Claude A. Villee, 615 pp., 
$6.75, W. B. Saunders Co., Philadelphia, Penn- 
sylvania, 1957. 

This introductory text attempts to present the 
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major facts and principles of modern biology 
without superficiality and yet without undue em- 
phasis on detail. This third edition contains 
major revisions in the chapters on genetics, evolu- 
tion, and human anatomy and physiology. 


LaporAToRY Drecrions IN GENERAL ZOOLOGY, 
Mary J. Guthrie and John M. Anderson, 233 
pp-, $3.50, John Wiley and Sons, Inc., New 
York, 1958. 

These directions begin with the frog as the 
introductory type, although slight modifications 
are necessary to adapt them to courses in which 
the amoeba and exercises in microscopy are 
studied at the beginning and the frog at the end 
of the term’s work. Selection by the instructors, 
with the omission of certain sections, should make 
these directions satisfactory for one-semester 
courses. The three divisions are: the frog, hered- 
ity and variation, and representative invertebrates. 


REASON AND CHANCE IN SCIENTIFIC Discovery, 
R.Taton, 171 pp., $10.00, Philosophical Library, 
New York, 1957. 

This work examines the relative roles of active 
purpose and chance in the processes of scientific 
discovery and has a penetrating insight into the 
workings of the inventive mind. The author illus- 
trates his thesis by numerous practical examples 
drawn from the lives and works of such distin- 
guished scientists as Claude Bernard, Galileo, 
Roentgen, Becquerel, the Curies, Liebnitz, New- 
ton, et al. 


BiocuemMicat Roger J. Williams, 
214 pp., $5.75, John Wiley and Sons, Inc., 
New York, 1956. 

This is the first work to collect the available 
information on inter-individual variability such 
as specific enzyme levels, endocrine activities, and 
nutritional needs in which five-to-ten-fold vari- 
ations between normal individuals appear to be 
very common. As well as defining the present 
state of knowledge of biochemical and physio- 
logical individuality, this book points to areas 
where more research is needed. 


British Mam™Mats, Maurice Burton, 64 pp-, $2.75, 
Oxford University Press, New York 16, 1958. 
Illustrated, small book meant for children in- 

terested in reading about mammals. Language is 

of high level for most elementary pupils, but 
information and drawings are fascinating. Most 

mammals discussed are common in the U. S. 


Principtes or IMMuUNoLoGy, John F. Cushing and 
Dan H. Campbell, 344 pp., $6.50, McGraw-Hill 
Book Company, Inc. New York, 1957. 

This book is designed primarily for college 
seniors and graduate students majoring in biology. 

The first part of the book reviews aspects of the 
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physical sciences important for an understanding 
of subsequent discussion of antigens and anti- 
bodies and also presents a broad general survey 
of immunology; the second part deals with bio- 
logical problems in which immunological reac- 
tions and concepts play an important role both 
as an intimate part of the biological processes 
described and in the understanding of these 
processes. 


Dairy Micropiococy, Edwin M. Foster, F. 
Eugene Nelson, Marvin L. Speck, Raymond 
N. Doetsch, and Joseph C. Olson, Jr., 492 pp., 
$4.25, Prentice-Hall, Inc., New York, 1957. 
Prepared as an interpretive source of informa- 

tion for those in the dairy industry, this book is 

concerned with the microbiology of milk and 
dairy products. Factors influencing growth and 
death of microorganisms are discussed in detail 
as are sources of contamination and the appli- 
cations of microbiology to specific dairy products. 


DerveLopMENTAL CytoLocy, edited by Dorothea 
Rudnick, 215 pp., $7.00, The Ronald Press 
Company, New York, 1959. 

This is the sixteenth symposium of the Society 
for the Study of Development and Growth. It 
includes discussions of protozoan cells, chromo- 
somal changes in plant and animal cells, genetic 
changes in tumors, changes in chloroplasts, and 
many other topics. 


Tue Lure Lerrers or Darwin (2 
volumes), edited by Francis Darwin, 1,210 pp., 
$10.00 /set, Basic Books, Inc., New York, 1958. 
A reprint of the Autobiography of Charles 

Darwin and his important letters. Many of these 

letters include correspondence with important 

scientists and help explain the development of his 
theories. 


Tasoo, Franz Steiner, 154 pp., $4.75, Philosophi- 

cal Library, New York, 1956. 

Dr. Steiner makes clear that none of the theo- 
ries of taboo customs has more than a limited 
validity. One chapter discusses taboo as a Vic- 
torian invention; a second the very interesting 
and complicated taboos described in the Penta- 
teuch. This is a far cry from Polynesia, the tra- 
ditional home of taboo. But where values are 
different there will be different sorts of “danger 
behavior,” perhaps the most satisfactory, though 
still tentative, definition of taboo. . 


INrTRopUCTION To Human Anatomy, Carl C. 
Francis, 548 pp., $5.75, C. V. Mosby Co., St. 
Louis, 1959. 
A very complete and attractive book which i 

well written and easily read. There are excellent 

text illustrations (324) and twenty-nine color 
plates. 
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PLANT PROPAGATION, 
Hudson T. Hartmann and Dale E. Kester, 559 
pp-, $8.75, Prentice-Hall, Inc., New York 11, 
1959. 

Here in one volume is a lucidly explained and 
encyclopedic coverage of the theoretical aspects 
and practical techniques for the propagation of 
higher plant life. In the last part of the book are 
presentations of nearly 50 of the world’s impor- 
tant fruit and nut crops plus 100 of the major 
woody ornamentals. 


PuysiotocGy oF Muscutar Activity, Peter V. 
Karpovich, 368 pp., W. B. Saunders Co., Phila- 
delphia, 1959. 

An excellent muscular physiology text for 
physical education work with a list of questions 
at the end of each chapter which might serve as 
a guide for studying and for quizzing. 


Tue Ropinson rrom Mars Papers, Edward Le 
Roy More, 128 pp-, $3.50, Exposition Press, 
Inc., New York 16, 1956. 

A book for thinking people, it contains rare 
bits of comedy and wit in its cerebral pages. The 
debaters include, among others, a Catholic priest, 
a suicidal American Indian artist, a Methodist 
minister and his Christian Socialist wife, a lady 
tippler, a gifted child and a young beauty reared 
by a Jain—an articulate and interesting group. 
The present volume, composed of two books— 
How Judge Truth and you, the Pou Sto, the 
Focus of Being—is the first of four proposed vol- 
umes which will comprise The Robinson from 
Mars Papers. 

Robinson is a young man of unknown origins 
who is rescued from the sea as a baby of the 
Sage, a philosopher, and raised on the otherwise 
uninhabited South Pacific island of Mars. 


Insicut, Bernard J. F. Lonergan, 785 pp., $10.00, 

Philosophical Library, New York, 1957. 

This book is the conclusions of a philosopher 
who accepts the findings of modern schools of 
thought and is prepared to attempt the task 
presenting a view of human life and knowledge 
as a whole. This is a fresh and vigorous restate- 
ment in modern terms of a large area of scho- 
lastic metaphysics ethics and psychology. 


Group Psycuoanatysis, B. Bohdan Wassell, 306 
pp-, $3.75, Philosophical Library, New York, 
1959, 

The author’s underlying thesis is that group 
analysis evolved out of historical as well as eco- 
nomic necessity, as the esoteric method of indi- 
vidual analysis became ready for democratization. 
He constantly focuses on how phychoanalytic 
theory can be applied to best advantage in both 
group and individual settings. Technical aspects 
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PRINCIPLES AND PRACTICES, 


October, 1959 


of the, therapeutic process are clinically docu- 
mented and fully explored within the framework 
of group analytic relationships. He writes for 
fellow psychiatrists and psychoanalysts, for the 
psychotherapist and counselor, and also for those 
‘in education and industry who are concerned 
with group dynamics and individual performance, 


Cortisone TuHerapy, J. H. Glyn, 162 pp., 
Philosophical Library, New York, 1957 


$10.00, 


The author deals fully with the place of corti- 
sone in the management of such callagen dis- 
orders as s\ stemic lupus ervthematosus, poly- 
arteritis, nodosa, and dermatomyositis, and of al- 
lergic states. 


THe New CuHemoruerapy Menrar ILiness, 
edited by H. L. Gordon, 762 pp., $12.00, Philo- 
sophical Library, New York, 1958. 

The present decade of this century will be 
remembered for the introduction of ie “tran- 
quilizing,” or ataractic drugs in the treatment of 
mental ‘illness. This work, by one hundred and 
sixty-seven medical experts, reviews their multi- 
ple experiences with these drugs in tréating such 
psychiatric disorders as schizophremia, manic- 
depression, mental retardarion, §senil- 
Ity, 


neuroses, 


McDaniel, 
Philosophical Library, New York, 


DiscoverRING THE Rear EF. F. 
$3.75, 
1958. 
This volume, written for the layman, sets forth 

the scientific concept of the human being and 
describes these specific attributes which enable 
man to function in harmony with his environ- 
ment. When this functioning is distorted and 
twisted, when it is in conflict with our funda- 
mental needs and desires, strains and stresses are 
created within the organism. Only a true under- 
standing of the essence of man will enable us to 
behave efficiently and contentedly. 


Foop ann You, Edmund Sigurd Nasset, 166 pp., 
$1.25, Barnes and Noble, Inc., New York, 1958. 
An up-to-date book containing information 

about nutrition such as: balanced diet, digestion, 

protein, fat, carbohydrate, vitamins and minerals. 

The 46 pages of tables include food composition 

tables, recommended daily allowances, and a 

sample low calorie diet. 


Tue Founpations or Lire Science, Mark Grau- 
bard, 627 pp., $6.50, D. Van Nostrand Co., Inc., 
Princeton, New Jersey, 1958. 

In developing an orientation course for students 
who do not major in science, this book focuses 
on the basic concepts which encompass all « if 
biology, making unnecessary the usual division of 
biology into zoology and botany. 
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John Hay Fellowships 


Public secondary school teachers in seven- 
teen states and the District of Columbia are 
invited to apply for the John Hay Fellowships 
for a year of study in the humanities at one 
of six universities: California, Chicago, Colum- 
bia. Harvard, Northwestern, and Yale. Sti- 
pends are equiv alent to the teacher’s salary for 
the year of fellowship and provide tuition and 
round- trip transportation. Participating states 
for 1960-61 are: Arizona, Colorado, Connecti- 
cut, Illinois, Louisiana, Maryland, Massachu- 
setts, Michigan, Missouri, New York, North 
Carolina, Ohio, Oregon, Pennsy iveale. Utah, 
Virginia, and W ashington, as well as the Dis- 
trict of Columbia. Approximately 80 grants 
will be made for 1960-61. 


The John Hay Fellows Program is de- 
signed to help outstanding teachers broaden 
their intellectual horizons through study and 
reflection. Fellows return with greater re- 
sources for helping their school systems to 
carry Out imaginative and creative programs 
for both teachers and students. 


To be cligible for candidacy, a man or 
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woman must (1) hold a minimum of a bach- 
elor’s degree from an accredited college or 
university; (2) have at least five years tg high 
school teaching experience, the most recent 
two of which shall have been in the present 
employing system; (3) be not over fifty years 
of age at the time application is made; (4) be 

a permanent instructor whose major responsi- 
bility is classroom teaching at the high school 
level; (5) be employ ed in a school or school 
system which is not only academically sound 
but which has also shown its interest in effec- 
tive use of unusually good teachers; (6) be 
nominated by the employing Superintendent 
of Schools. 

Although subjects such as foreign lan- 
guages, literature, history, and music are usu- 
ally considered the humanities, nominations 
of teachers in other areas—especially the so- 
cial and natural sciences—will be accepted. 

Information and application blanks for 
1960-61 Fellowships may be secured from Dr. 
Charles R. Keller, Director, John Hays Fel- 
lows Program, 9 Rockefeller Plaza, New 
York, N. Y. Applications close on December 
1, 1959. 


Atomic Radiation 
in the High School 
Science Class 


A new Project-Experiment Reference 
developed by Joe W. Tyson 


Over 40 experiments and projects ar- 
ranged and graded for achievement 
at all levels. Encompasses Biology, 
Chemistry, and Physics. Extensive 
general information sections. How to 
do it and where to obtain materials, 
largely at little or no cost. 


$1.65—postage paid 
discount on quantity orders: 


Order From: 


OLDFRIENDS BOOKS 
4923 Strass Dr. 
Austin 3, Texas 


RARE INSECT-EATING PLANTS 
FASCINATING STUDY PROJECTS 


Carnivorous plants that lure, trap and eat insects 
make fascinating study projects. Venus’s Fly Traps 
snap shut to capture unwary victims like the moth 
above. Pitcher plants drown their prey in liquid- 
filled pitchers. Sundews snare insects on sticky ten- 
tacles. Our Carnivorous Plant Set A includes 4 Ve- 
nus’s Fly Trap bulbs, 2 Pitcher plant and 2 Sundrew 
seedlings, plus living sphagnum moss for planting for 
$8.95 postpaid. Our specialty, Venus’s Fly Traps pro- 
duce leafy traps within weeks. Culture instructions, 
full color picture with all orders. Six bulbs $4.95, 3 
bulbs $2.75. Germination guaranteed. 


ARMSTRONG ASSOCIATES INC. 
Box 127B Basking Ridge, N. J. 


Schoo! quantity discounts described in free 
illustrated brochure 
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NEW B&L 


STEREOMICROSCOPES 


Exclusive StereoZoom 


continuously variable power. 
Erect views in natural 3-D. v 


B&L “‘ST’’ MICROSCOPES 
Standard size and operation. Ex- 
clusive pre-focus gage saves time. 


B&L MACROSCOPES \ r 
Ideal for gross studies, y. 
dissection, field trips. 


7 10x, 20 or 30x. 


4 B&L TRI-SIMPLEX 
MICRO-PROJECTOR 
Projects mounted speci- 
mens or live organisms, 


—| on screen or tracing pad. 
B&L SPECTROSCOPES 


Basic chemical analysis tool; _| | 
shows spectra of elements. S => 


B&L 

BALOPTICON® 
PROJECTORS Big bright 
views of slides, opaque ob- 
jects, even chemical reactions! 


Suddenly... 
SCIENCE MAKES SENSE! 


With Bausch & Lomb educational instruments, students 
actually see what you're talking about. Science becomes 
easier to understand. They learn faster, more thoroughly, for 
keeps. See for yourself how B&L instruments—the science 
teaching standard—help you cram more real learning 


into every hour. 


WRITE for Catalog E-152. Demonstration, too, on your 
request. Bausch & Lomb Optical Co.,71846 St. Paul St., 


Rochester 2, New York. 


BAUSCH & LOMB 
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Bio - Buy - Lines 


MICROBIOLOGY 


Source Data Information on all phenomena. Ma- 
ture single-purpose films presenting the most 
significant microbiological phenomena disclosed 
in living organisms by the Nobel winning 
Phase-Contrast method. 

Write for descriptive folders 


ARTHUR T. BRICE 


Sonoma, California 


Phase films 

SCIENCE DIGEST MAGAZINE—SCHOOL 
RATES— FREE TEACHERS COPIES—Write 
on your school letterhead to: Science Digest, 
School Department B, 250 West 55th Street, 
New York 19, New York. 


FOSSILS 


Special fossil package from the Niagara Gorge 
and ancient river beds of the St. Lawrence now 
available to schools, colleges, universities, mu- 
seums, and collectors. Package includes trilobites, 
brachiopods, fish fossils, shark’s teeth and petri- 
fied wood, Price $5.00 

G. E. Caraker, M.A., P.O. Box 45, 
Niagara Falls, N. Y. 


——TWO NEW SCIENCE FILMS 


LITTLE ANIMALS—I! min. color film 
for Primary Grades ...-$110.00 


INSECT FOODS—I4 min. color for 
middle and upper grades...$135.00 
Write for Study Guides and Previews 
1056 S. Robertson Bivd., Los Angeles 35, Calif. 


Drake University has inaugurated a master’s 
degree program ‘for the preparation of 
teachers for general education courses in bi- 
ological sciences and in physical sciences. The 
curriculum includes three major parts: one, 
consisting of approximately two-thirds of the 
hours required for the degree, is devoted to 
further courses in the sciences. The courses 
are selected to give some concentration, but 
also to build the background of the individual 
in the departments where his undergraduate 
training was weak. The second part involve; 
apprenticeships in the general education sci- 
ence courses at Drake University and includes 
extensive staff conferences dealing with the 
courses taught. The third part of the program 
consists of professional material to give the 
prospective teacher an understanding of the 
place of science in the college curriculum, the 
history and philosophy of science, the methods 
of science, and principles of learning and eval- 
uation in science. Assistantships are available 
Which pay $1200 per academic year plus 
tuition. 


To Serve 


The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties and 
knowing your interests in the products our adver- 
tisers have to offer in the field of biology, you 
need only put checks on the squares below, sign 
the coupon and mail it to Richard Boyajian, South 
Shore High School, 7627 Constance Ave., Chi- 


cago 49, Illinois. 
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Allyn & Bacon information 
American Optical booklet ST9 
Armstrong Associates information 
Bausch and Lomb folder 
Biological Research catalog 
Connecticut Valley literature 
Carolina Biological catalog 
Denoyer-Geppert circular #57B 
Difco Laboratories literature 
Elgeet Optical literature 
Filmscope, Inc. literature 
Ginn and Co. literature 


catalog #61 


General Biological 
Turtox News 


General Biological 


Graf-Apsco catalog 
Charles Lane literature 
National Biological, Va. information 
National Biological, Ill. information 
N-P Publications information 
A. J. Nystrom Co. information 
Old Friends Books information 
Philosophical Library literature 
Prentice-Hall information 
Rinehart Co. literature 
W. B. Saunders information 
Swift & Anderson information 
Testa Mfg. Co. literature 
Triarch Products catalog 
Unitron Microscopes catalog 
Van Nostrand literature 
Visual Sciences literature 
Ward’s Natural Science catalog 
Welch Scientific circular 


(Please print) 


Name 


Position 


School Name 


School Address. 
City 


State 


A NATIONAL PRESS MANUAL 


GENERAL AND INVERTEBRATE 


ZOOLOGY 


BY BENSON ELLIS 


DESIGNED FOR A ONE-YEAR GENERAL ZOOLOGY COURSE, this un- 
usual manual has been tested and retested in actual class and laboratory 
use by Benson Ellis of Foothill College, California. The instructions in this 
extensive manual are so clear that the average student in beginning courses 
can work independently of the instructor in the laboratory. New laboratory 
material, not found in other manuals, permits the teacher to select labora- 
tory projects to complement the most widely used texts on zoology. 
Spiral bound, 256 pages, 814x111 format 
$4.00 


For teachers requiring a sound laboratory manual 
for one-term biology courses, Benson Ellis has a- 
dapted materials from his general zoology labor- 
atory manual and has added new introductory 
material in his GENERAL BIOLOGY LABORA- 
TORY MANUAL. This shorter manual maintains 
the unusually high standards of the zoology man- 
ual and is especially recommended for the inten- 
sive study of biology by the nonscience major. 
Spiral bound, 180 pages, $2.50 


The publishers will be pleased to send additional information on these man- 
uals or to forward examination copies upon request from teachers in biol- 
ogy and zoology. 
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